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BOOK  I. 


THE  RAILWAY  CAR.  ITS  CONSTRUaiON  AND 

HANDUNG. 


INTRODUCTION. 


As  usually  understood  in  Railway  parlance  in 
America,  the  term  "Cars"  denotes  the  vehicles 
used  by  railways  in  the  conduct  of  their  business 
o£  transportation. 

Broadly  speaking,  Railway  Cars  may  be  divided 
into  three  classes: 

(1)  Thote  naed  in  Freight  Sorvioe. 

(2)  Those  used  in  Passenger  Service. 

(8)    Those  used  by  a  Railway  for  its  own  purposes  in  such 
work  as  construction,  or  the  maintenance  of  its  property. 

A  distinction  in  terms,  is,  however,  sometimes 
made  in  designating  these  several  classes.  The 
vehicle  used  in  the  conduct  of  freight  traffic  is  a 
''car;"  that  used  in  the  conduct  of  passenger 
business  a  ''coach;"  and  that  used  by  the  railroad 
for  its  own  purposes  a  "work  car."  * 

Frequently  the  cars  of  a  railroad  are  referred 
to  as  its  equipment,  but  this  may  be  said  to  be  a 
careless  use  of  the  term,  as  the  equipment  of  a 
railroad  not  only  embraces  its  cars,  but  also  all 
other  necessary  and  equally  important  adjuncts 
of  its  business — such  as  its  locomotives,  shops, 
stations,  yards,  bridges,  ete. 

In  the  freight,  passenger  and  work  departments 
of  the  railroad  service,  the  kinds  of  cars  used  are, 
necessarily,  classified  in  detail.  The  following 
broad  classification  might  be  greatly  amplified, 
but  will  serve  to  indicate  the  variety  in  use: 

*In  Bnglandfreiclit  vehicles  axe  known  as  "waggons/*  "trucks"  or  "vans,** 
aocordiag  to  the  parucnlar  uses  to  which  they  are  put;  passenger  vehicles  are 
tlf  ilgiisl*  n  "oarriages." 

Tii 


FREIGHT  CARS 
Cabooaeor  Way  Box  Drovers*  Caboose 

Fornitnre  Flat  Barrel 

^pp^r*  miT***^^  Drop  Bottom  Gondola  ! 

Lumber  Fruit  Refrigerator  , 

Ice  Double  Deck  Stock  ^^^^ 

Ore  Poultry  Milk 

Tank  Coke  Coal 

PASSENGER  CARS. 

^^r  B^'e-  Mail 

nK^rtott««  Buffet  Combiijution 

Q.^  p^m  I>ini«g  Parlor 

TvS!S^  Coach.  1st  Class        Chair 

^^tl  Coach.  2d  Oass       Skeping 

BUSINESS  AND  WORK  CARS 

Officers*  Business  Pay  Air  Brake  Invtrucjtion 

Dynamometer  Inspection  Supply 

Ballaat  Gravel  nuVk;„« 

Boarding  Ballast  Spreader  ^"C'^ing 

Wrecking  Tool  Steam  Derricks 

Excavator  Snow  Plow  Pi}e  Priver 

It  will  be  readily  understood,  from  this  limited 
classification,  that  the  purposes  conserved  by  the 
car  equipment  of  a  railway  are  many  and  varied 
and  that  it  represents  a  department  in  railway 
operation  equal  in  importance  to  any.  Hence, 
the  construction,  maintenance  and  handling  of 
cars  requires  a  distinct  department  in  the  organ- 
ization of  railways  and  has  become  a  science, 
demanding  as  much  thought,  attention  and  skill 
as  any  other  great  department,  whether  it  be 
that  of  construction  of  roadway,  maintenance  of 
track,  operation  of  motive  power,  acquisition  of 
traffic,  or  administration  of  finance  and  accounts. 

Th#  author  takes  pleasure  in  acknowledging 
that  in  the  preparation  of  this  volume  he  has 
received  the  advice,  assistance  and  co-operation 
of  Mr.  W.  H.  Dunham,  mechanical  engineer,  and 
other  experts  in  matters  connected  with  the  con- 
struction and  practical  handling  of  railway  cars, 
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CHAPTER  I. 

THE    DEVELOPMENT   OF   THE   AMERICAN   FREIGHT   CAR. 

The  history  of  American  car  construction  is  a 
long  record  of  evolution.  Beginning  with  only  the 
experience  of  wagon  and  coach  makers  as  a  guide, 
the  railroad  men  having  to  do  with  car  construc- 
tion have  gradually  perfected  each  detail  which 
enters    into   the   completed   modern   car.      They 
have  taken  up  each  requirement  as  it  appeared 
and  have  admirably  met  the  needs  of  transporta- 
tion.   As  a  consequence  we  now  have,  instead  of 
the  oi>en  flat  or  gondola  car  of  the  early  railroad 
days,  special  freight  cars  for  handling  stock,  bulk 
freight,  furniture,  carriages,  liquids,  barrels,  ore, 
dairy  produce,  dressed  meats,  fruits,  ordnance, 
etc.    Also  instead  of  the  stage  coach  like  car  we 
now   have  in  passenger  service   the   sumptuous 
coach,  chair  car,  parlor  car,   sleeping  car,   and 
private  car  together  with  special  dining  cars,  buf- 
fet  cars,    smoking   and   observation    cars.      The 
barest  necessities  required  in  the  caring  for  pas- 
sengers are  now  superseded  by  the  most  modem 
luxuries.     Comfortable  cushioned  seats,  sanitary 
ventilation,    carpeted    floors,    evenly    distributed 
heating,  brilliant  lighting,  continuous  vestibuled 
trains  and  i)ractical]y  all  the  comforts  and  ac- 
commodations of  home  life  are  fumished  for  the 
railwav  traveler. 

The  first  recorded  use  in  this  country  of  cars 
on  railroads  for  carrying  passengers  was  on  the 
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Baltimore  &  Ohio  Railroad  in  1830.  In  that  year 
the  first  fifteen  miles  of  that  system  had  been 
completed  to  Ellicot's  Mills.  The  cars  used  were 
adaptations  of  the  Conestoga  wagons  which  Were 
conmion  in  that  territory  as  freiglit  wagons  for 
transporting  over  the  highways  tlie  large  amount 
of  goods  and  produce  which  was  then  being  han- 
dled at  Baltimore  as  a  market.  The  long  wagon 
box  like  body  was  constructed  with  high  sides, 
the  driver's  seat  being  located  across  the  front 
and  the  facilities  for  entering  at  the  rear.  A  cover 
was  i)laced  over  the  part  assigned  to  tlie  passen- 
gers. This  was  fitted  between  the  posts  with 
loosely  drai)ed  curtains  for  protection.  Some  of 
the  cars  were  constructed  strong  enough  to  carry 
l)assengers  on  the  roof  when  the  weather  permit- 
ted. 

Each  of  the  cars  in  the  brigade,  as  it  was 
called,  was  drawn  bv  two  horses.  Thev  made  in 
regular  ser\'ice,  what  was  for  that  time,  the 
remarkable  speed  of  twelve  miles  an  hour. 

Tt  is  generally  admitted  that  the  original  regu- 
lar service  of  a  complete  passenger  train  with  a 
steam  engine  as  the  motive  power  was  on  the 
Mohawk  &  Hudson  Railroad  between  Albanv  and 
Schenectady,  N.  Y.,  in  1831.  This  railroad  now 
is  a  part  of  the  New  York  Central  &  Hudson 
River  Railroad.  The  cars  were  similar  in  design 
to  the  old  stage  coach  with  its  outside  and  inside 
seats.  Tliere  was  the  space  for  luggage  both  on 
top  and  under  the  outside  seats  at  each  end.  The 
simple  lever  brake  which  answered  for  the  high- 
way was  also  used  as  was  the  method  of  sus- 
pending the  body  on  long  stra])  springs.  Tlie 
precedent  for  this  practice  was  found  in  England 
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where  coaches  of  this  same  type  had  already 
been  in  use.  Indeed  the  modem  English  railway 
coach  is  still  built  on  the  plan  of  separate  coach 
like  compartments  with  the  doors  for  each  at  the 
sides  of  the  car.  In  order  to  make  larger  cars 
two  or  more  coach  bodies  were  joii^ed  together 
and  so  framed  as  to  form  a  single  car.  At  first 
only  two  pairs  of  wheels  were  used  under  these 
long  cars.  Later,  as  an  improvement,  double 
trucks  were  introduced,  each  truck  having  four 
wheels. 

An  early  departure  from  the  coach  design  was 
made  when  a  short  four-wheeled  rectangular  ear 
was  built.  This  car  was  carried  by  semi-elliptical 
springs  resting  on  the  journal  boxes  which  were 
outside  of  the  wheels  instead  of  inside  as  had  been 
the  custom  with  most  four-wheel  cars.  End  doors 
and  short  platforms  were  provided  but  there 
were  no  steps  and  the  draft  rigging  had  no 
spring  attachment  of  any  sort.  The  gabled  and 
shingled  roof,  small  rectangular  windows  and 
sheathing  running  lengthwise  of  the  body  were 
evidently  copied  from  house  construction  and 
gave  the  car  the  appearance  of  a  small  shed 
l)laced  on  wheels.  The  interior  was  of  the  most 
severely  plain  finish,  the  walls  being  simply 
painted.  The  two  hard  bench  like  seats  extend- 
ed lengthwise  of  the  car,  one  on  each  side.  How- 
ever, these  cars  were  short  lived. 

About  1835  there  appeared  the  long  car  built 
somewhat  on  the  lines  of  the  modem  passenger 
car.  The  body  of  the  car  was  rectangular  in 
construction  and  it  was  carried  on  two  four 
wheeled  wooden  trucks.  The  sides  of  the  car 
were  panelled,  being  framed  between  the  window 


4  CARS. 

rails  and  the  sills,  but  no  truss  rods  were  used. 
The  sliort  platfonns  were  greatly  improved  by 
the  addition  of  stei)s  and  hoods.  Double  cross 
seats  were  arranged  on  one  side  of  the  car,  the 
opposite  side  having  the  old  long  bench  extend- 
ing from  end  to  end.  All  the  windows  were  sta- 
tionary. Ventilation,  however,  was  obtained 
through  panels,  between  the  windows,  which 
could  be  raised  or  lowered.  The  interior  of  the 
car  was  finished  in  plain  beaded  siding  which  was 
l)ainted  a  light  drab.  The  outside  was  painted 
yellow.  This  particular  car  was  thirty-two  feet 
long  over  the  end  sills,  thirty-seven  feet  long 
over  i\w.  i)latform  timbers  and  eight  and  one-half 
feet  wide  over  the  side  sills.  The  trucks  had  a 
wheel  base  of  four  feet  and  nme  inches  while  the 
spoked  wheels  were  thirty-three  inches  in  diam- 
eter. The  body  bolster  was  of  wood  as  was  also 
the  entire  truck  frame.  Wooden  brake  shoes  also 
were  used. 

AVith  this  car  as  an  origin  there  has  been  change 
after  change  in  small  details  and  large  until  the 
present  construction  of  passenger  cars  has  result- 
ed. Wooden  trussing  of  the  sills  was  succeeded 
by  iron  truss  rods,  over-hanging  wooden  plat- 
fonns  have  been  replaced  by  steel  or  vestibuled 
l)latforms,  single  reversible  seats  replacd  the 
double  benches  placed  back  to  back.  Thus  im- 
provements have  been  made  for  comfort,  con- 
venience and  strength. 

As  early  as  1836-37  eflForts  were  made  to  furn- 
ish sleejung  accommodations  for  passengers 
while  en  route.  The  Cumberland  Valley  Railroad 
fitted  up  a  i)assenger  car  with  berths.  The  car 
was  divided  into  four  sections  each  of  which  had 
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three  berths,  upper,  middle  and  lower.  Although 
crude  in  its  construction  this  car  was  kept  in 
service  until  .  1848  when  it  was  abandoned. 
Various  *. other  means  were  devised  to  furnish 
sleeping  quarters.  But  with  them  all  there  were 
no  bed  clothes  supplied.  The  coarse  mattress  and 
pillow  did  not  appeal  to  the  traveler.  These  ef- 
forts resulted  solely  in  supplying  a  means  of  rest- 
ing which  indeed  was  more  comfortable  than  sit- 
ting on  the  straight  hard  benches  all  night.  In 
1859  George  M.  Pullman  experimented  with  some 
day  coaches  of  the  Chicago  &  Alton  Railroad, 
converting  them  into  sleeping  cars.  The  cars,  as 
changed,  were  a  decided  improvement  over  ])ast 
efforts  to  meet  the  wants  of  the  public.  They 
were  very  well  received  and  were  kept  re^^ularly  in 
service.  In  1864  Mr.  Pullman  built,  at  the  sho{)s 
of  this  same  company,  the  sleeping  car  ''Pio- 
neer*' which  was  the  first  car  built  on  the  lines 
of  present  sleeping  cars.  It  was  a  foot  wider 
than  previous  cars  and  two  and  a  half  feet  higher. 
As  a  consequence  several  of  the  bridges  and  all 
of  the  station  platforms  had  to  be  altered  before 
the  car  could  be  run  over  the  road.  A  raised 
deck  and  an  improved  truck  were  also  among  the 
changes  in  design  which  were  introduced.  As 
completed  this  car  became  the  standard  as  to 
height  and  width  for  future  Pullman  sleepers. 

Parlor  cars  for  daylight  travel  naturally  fol- 
lowed the  solution  of  the  sleeping  car  problem. 
These  added  materially  to  the  comfort  and  luxury 
of  travel  as  they  were  fitted  up  solely  to  meet 
these  requirements.  Together  with  the  sleej^ers 
they  were  soon  considerd  as  a  necessary  equij> 
ment  of  first-class  trains. 
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Another  step  of  the  car  building  and  car  oper- 
ating company,  which  had  been  organized  by  Mr. 
Pulhnan,  was  the  introduction  of  the  ^' hotel"  car 
'* President"  in  1867.  Arrangements  were  made 
for  i)Iacing  portable  tables  between  the  seats  of 
a  sleei)ing  car,  one  end  of  which  was  partitioned 
off  as  a  kitchen  and  pantrJ^  In  1868  a  complete 
car  devoted  solely  to  the  furnishing  of  meals,  the 
^^Delmonico,"  was  put  into  regular  service. 

During  all  these  general  changes  made  in  pas- 
senger cars,  minute  and  careful  study  was  made 
of  the  various  details  entering  into  their  con- 
struction. Baggage,  express,  mail  and  even  horse 
cars  were  constructed  to  be  handled  in  trains 
running  as  fast  or  faster  than  those  carrying  pas- 
sengers. The  railway  mail  service  which  was  con- 
ceived in  1864  and  has  increased  every  year, 
takes  for  its  exclusive  use  no  small  part  of  the 
railway  companies'  equipment.  These  cars  have 
to  be  especially  constructed  to  meet  the  require- 
ments of  the  government  and  at  the  same  time 
they  are  elaborately  fitted  up  with  everything 
which  will  assist  in  the  work  of  distributing  the 
mail  while  the  trains  are  in  motion. 

The  various  investigations  of  the  problem  as 
to  how  to  successfully  heat  these  trains  resulted 
in  the  setting  aside  first  of  the  stove  and  then  the 
independent  system  of  hot  water  heating  as  util- 
ized with  the  Baker  heater  and  the  final  adop- 
tion of  steam  from  the  locomotive  as  the  heat 
generating  medium.  Practically  all  of  the  pas- 
senger cars  used  in  sections  of  the  country  which 
liave  cool  weather  are  now  equipped  with  con- 
tinuous stfeam  pipes  under  the  cars  which  connect 
to  radiators  inside.    These  radiators  are  arranged 
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to  heat  the  car  directly  or  by  auxiliary  hot  water 
circulation.* 

The  closed  or  vestibuled  train  was  an  early 
study.  In  1852  patents  were  issued  for  a  canvas 
covering  to  connect  adjoining  cars  and  form  a 
covered  passageway  between  them.  These  covers 
were  used  on  the  Naugatuck  Railroad  in  Connect- 
icut, but  were  abandoned  about  1861  after  nearly 
four  years'  trial.  In  1887  the  narrow  vestibule, 
which  enclosed  only  the  landing  between  the 
steps,  was  brought  out.  This  was  followed  by  the 
standard  or  wide  vestibule  which  extends  the  full 
width  of  the  car  and  has  drop  doors  over  the 
steps  to  make  the  platform  level  all  the  way 
across  the  car. 

In  the  early  days  the  tallow  candle  held  in  a 
sort  of  lantern  and  suspended  at  each  end  of  the 
car  was  the  only  method  of  illumination.  Oil 
lamps  and  gas  and  electric  lights  are  now  the 
general  means  of  lighting  according  to  the  loca- 
tion of  the  railway  and  the  character  of  its 
train  service.  Improvements  in  each  of  these 
systems  have  been  and  are  still  constantly  being 
made.  Wher^  it  is  possible  to  reach  a  charging 
station,  the  gas  lamp,  supplied  from  storage  res- 
er\'oirs  under  the  car,  is  much  better  and  safer 
light  than  the  oil  lamp.  The  gas  systems  have 
been  reduced  now  to  practically  two  types,  that 
using  Pintsch  gas  and  that  using  acetylene  gas. 
Electric  lighting  of  trains  is  also  of  two  types : 
first,  that  in  which  a  dynamo  is  operated  in  one, 
generally  the  baggage,  car  for  lighting  all  the 
cars  in  the  train.    With  this  svstem,  when  a  car 

•The  subjects  of  lighting  and  heating  passenger  trains  arc 
treated  in  another  volume  relating  to  trains. 
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is  detached  from  the  train  it  has  to  be  lighted 
by  some  other  means.  The  second  system  is  that 
in  which  a  dynamo  is  geared  or  belted  to  a  truck 
axle  on  each  car.  While  the  car  is  in  motion  suffi- 
cient current  is  generated  to  illuminate  the  lamps 
and  also  charge  a  storage  battery  which  is  called 
ui)on  to  sui)ply  current  for  the  lamps  when  the 
car  is  at  rest. 

The  introduction  of  the  power  brake  on  pass- 
enger trains  required  the  use  of  some  sort  of 
couj^ler  which  would  leave  no  slack  between  the 
cars,  but  at  the  same  time  the  cars  should  have 
relative  motion  vertically  without  loosening  the 
coupling.  This  necessity  brought  out  the  Miller 
])Iatform,  consisting  of  the  spring  buflfer  and 
vertical  plane  coupler  or  ''hook"  as  it  was  com- 
monly termed.  With  the  introduction  of  the  auto- 
matic  coupler  of  the  Janney  tyi)e  for  freight  cars 
the  Miller  ''hook"  has  been  superseded  by  the 
former  coupler.  The  general  idea  of  the  buffer, 
however,  has  been  retained  on  all  types  of  con- 
tinuous ])latforms. 

In  1827  a  railroad  was  built  between  Boston 
and  Quincy.  It  was  a  cnide  aflfair,  and  was  con- 
stnicted  for  the  j)ur|)ose  of  handling  granite  for 
use  in  the  Bunker  Hill  monument.  This  was  one 
of  the  first  places  where  cars  on  rails  were  used 
for  transporting  freight.  The  cars  were  of  the 
])lainest  and  simplest  type,  being  very  much  like 
the  heaviest  styles  of  push  or  "dollie"  cars  now 
used  by  railroads.  They  were  hauled  by  horses. 
The  wheels  were  entirelv  outside  the  bodv,  the 
axles  boinsr  arranged  for  inside  journals.  About 
1820  the  Carbondnle  Railroad  was  opened  by  the 
Delaware  and  Hudson  Canal  Company  between 
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the  head  of  their  canal  at  Honesdale,  Pennsylva- 
nia, and  the  mines  at  Carbondaie,  a  distance  of 
sixteen  miles.  The  cars  were  pulled  partly  by 
stationaiy  steam  engines  and  partly  by  horses. 
This  was  also  the  first  place  where  a  steam  loco- 
motive was  used  to  handle  the  freight  trains,  the 
initial  trip  of  the  engine  bemg  made  in  August, 
1829. 

As  an  improvement  over  the  heavy  '^doliie" 
ear  of  the  Boston  and  Quincy  Kailroad  cars  were 
constructed  of  lighter  material.  They  were  wid- 
ened by  placing  the  journals  outside  the  wheels 
and  letting  the  wheels  project  up  into  the  fram- 
I  ing   of  the  car,  but  not  far  enough  to  disturb 

•  the  flooring.    Sides  were  fitted  to  the  car ;  at  first 

I  they   were    shallow,   but   gradually   higher    ones 

I  were   used   until   the   gondola  car  was   evolved. 

This  car  also  was  originally  designed  to  be  hauled 
by  horses.    A  step  toward  the  modem  type  of 
I  double  trucked  eight  wheeled  car  was  the  use  of 

two  of  these  light  four  wheeled  cars  without  the 
sides  under  a  si^ecial  framework  made  to  carry 
firewood.  Tliis  framework  rested  on  bolsters 
tlirough  which  king  bolts  attached  it  to  the  cars. 
This  same  manner  of  using  two  cars  for  long 
loads  was  also  used  on  the  Boston  and  Quincy 
IJailroad.  Almost  all  improvements  in  freight 
equipment  of  railroads  have  been  along  such 
lines;  adaptations  to  the  local  and  immediate 
conditions  and  requirements.  It  was  but  a  sim- 
])le  change  from  the  double  car  to  a  regularly  do- 
signed  car  having  special  trucks  and  with  the 
draft  rigging  attached  directly  to  the  car  body. 
The  necessity  for  a  more  permanent  covering 
than  could  be  obtained  with  tarpaulins  brought 
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out  the  construction  of  a  framework  over  the  sim- 
ple flat  car.  Thus  we  have  the  beginning  of  the 
American  Box  Car. 

Until  1848  there  was  very  little  change  made 
in  the  designs  and  construction  of  freight  e^rs. 
They  had  increased  to  about  ten  tons  cajiacity, 
the  dead  weight  being  nearly  as  high.  The  roofs 
were  sometimes  covered  with  duck  that  was 
painted  and  sanded.  Draw  bars  of  the  link  and 
pin  type  with  spring  attachment  had  then  come 
into  general  use.  However,  it  was  not  until  al- 
most 1880  that  any  move  was  made  to  increase 
the  generally  adopted  standard  capacity  (ten 
tons)  of  the  cars.  And  this  in  spite  of  the  fact 
that  there  was  a  great  demand  for  larger  and 
stronger  cars  capable  of  taking  greater  loads. 
Even  the  Master  Car  Builders'  Association  in 
1877  deprecated  the  idea  of  building  cars  for  car- 
rying more  than  ten  tons  of  freight.  Neverthe- 
less the  demand  for  larger  cars  increased.  As  a 
consequence  the  standard  was  gradually  in- 
creased, the  cars  being  strengthened  for  taking 
fifteen,  then  twenty  and  twenty-five  tons  of  lading 
until  the  thirty  ton  car  was  developed  about  1888 
for  general  service  with  approximately  tJie  i)ro- 
portion  of  the  modem  car.  It  must  be  noted 
that  with  all  the  advances  in  the  carrying  capac- 
ity of  the  freight  car  there  was  no  material  de- 
parture from  the  original  form  of  construction 
as  used  on  the  old  standard  ten  ton  car  of  1848. 
The  rule  of  thumb  method  of  design  and  con- 
struction had  remained  in  force  and  continued 
to  do  so  for  some  time  afterward.  Notable  ex- 
amples of  the  results  of  this  method  of  construc- 
tion were  the  many  large  capacity  cars  which 
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did  not  hold  up,  but  sagged  down  in  the  center 
and  also  onto  the  side  bearings.    This  created  a 
prejudice  against  these  large  cars  which  was  very 
nearly  fatal  to  their  adoption.  The  cars  were  hard 
to  handle  on  the  road  and  were  continually  break- 
ing down.    However,  about  this  time  more  accu- 
rate attention  was  paid  to  the  proper  proportion- 
ing of  the  various  parts  to  stand  up  properly  un- 
der their  particular  strains.    This  technical  study 
of  the  car  building  problem  gradually  improved 
the  situation  and  paved  the  way  for  larger  cars  of 
either  part  steel  or  all  steel  construction  for  carry- 
ing forty,  fifty  and  even  fifty-five  tons  of  lading 
each.    The  introduction  of  steel  into  the  car  bodv 
was  gradual.    Until  the  Columbian  Exposition  in 
1893    at    Chicago    there    was    no    real    attempt 
made    to    develop    its    use.      A    steel    car    had 
l)een    built    in    1890,    but    it    did    not    in    itself 
create    favorable    impressions.      Nevertheless    it 
oi)ened    the    way    for    the    use    of    steel    for 
many    parts    of    the    car.      Up    to    1897   there 
were  no  definite  attempts  made  to  adopt  the  all 
steel  car.    In  that  year  the  Pittsburg,  Bessemer 
&  Lake  Erie  Eailroad  ordered  a  number  of  100,- 
000  pound  capacity,  all  steel,  gondola  cars.    It  is 
Haid  that  the  success  of  this  undertaking  created 
such  a  favorable  impression  that  the  construc- 
tion  of  some  nineteen   thousand   steel   cars  oc- 
curred within  the  next  two  years. 

In  a  somewhat  similar  manner  the  original 
forms  and  designs  of  the  car  trucks  have  been 
developed  into  the  modem  details.  Under  the 
ten  ton  cars  a  wooden,  square  framed  truck,  built 
with  as  little  metal  as  possible,  answered  all  pur- 
poses*     The    advent   of   larger   capacities   first 
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pushed  aside  the  wood  frame  and  substituted 
the  diamond  arch  bars.  Channel  irons  soon  su- 
l)erseded  wood  for  transoms.  Tlie  bolster  was  tlie 
last  part  in  which  wood  was  used.  As  a  matter 
of  fact  wood  is  still  in  use  in  many  bolsters. 
It  is  found  in  the  various  forms  of  the  sim- 
])le  wooden  beam,  the  trussed  wooden  beam  and 
the  flitch  plate  or  built  up  ty])e  with  steel  j)lates 
inserted  between  wooden  memters.  There  is  no 
marked  period  for  any  of  these  changes  in  truck 
construction.  In  a  general  way  it  may  be  said 
that  the  diamond  frame  was  in  general  use  in 
1882  and  that  wood  had  practically  disappeared 
from  new  construction  in  all  parts  of  the  frame 
excepting  the  bolster  about  1895. 

On  account  of  the  great  number  of  fatal  acci- 
dents to  train  crews  and  switching  crews,  it  was 
early  noted  that  im])rovements  in  the  link  and  ])in 
form  of  drawbar  were  needed.  Several  vears  of  in- 
vestigation  and  study  by  the  Master  Car  Build- 
ers' Association— an  organization  of  the  officers 
of  railroads  who  are  in  charge  of  the  construc- 
tion and  repairs  of  cars— culminated  in  1887  in 
the  adoi)tion,  as  a  standard,  of  the  vertical  plane 
automatic  coupler  of  the  Janney  type.  The  use 
of  this  type  was  later  made  mandatory  by  the 
Goveniment  as  was  also  the  vertical  height  of 
the  center  line  of  the  draw  bar  above  the  rail. 
These  regulations  now  ai)ply  to  passenger  cars 
and  locomotives  as  well. 

Schemes  for  the  braking  of  cars  for  years  afford- 
ed a  fertile  field  for  the  inventor.  Many  ideas  were 
worked  out  which  had  for  their  princi])al  object 
the  ai)plication  of  the  retarding  force  to  the  rail. 
On  account  of  the  slowness  of  action  and  the 
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tendency  to  cause  derailments  these  forms  were 
entirely  abandoned.  Various  methods  have  been 
developed  for  applying  the  brake  shoes  to  the 
circumference  of  the  wheels.  The  earliest  forms 
consisted  of  a  simple  metal  bar  with  a  wooden 
shoe  or  a  plain  wooden  stick  which  was  so  ar- 
ranged as  a  lever  that  pressure  could  be  applied 
directly  to  the  wheel  tread.  Improvements  over 
this  resulted  in  the  use  of  brake  beams  with 
wooden  shoes,  which  were  oi)erated  by  hand 
llirough  a  lever  or  a  hand  wheel.  In  the  early 
eighties  there  was  an  evident  need  for  power 
brakes.  Various  types  of  buflfer,  momentum, 
>team,  air,  electric,  and  vacuum  brakes  were  de- 
vised. None  of  them  had  been  tried  out  in 
freight  service  although  a  few  had  been  used  on 
passenger  cars.  In  order  to  determine  what 
each  type  could  do  and  also  to  find  out  the  exact 
lequirements  of  a  power  brake  for  long  freight 
train  service,  a  series  of  tests  were  made  on  the 
(*hicago,  Burlington  &  Quincy  Railroad  under 
the  auspices  of  the  Master  Car  Builders'  Associa- 
tion in  1887.  As  a  result  of  these  tests  and 
supplementary  ones  in  the  following  year  it  was 
demonstrated  that  the  quick  action,  automatic  air 
brake  was  the  best  tyj^e  for  freight  service.  To- 
day this  is  a  standard  portion  of  the  equipment 
of  all  new  cars.  It  has  also  been  applied  to  most 
old  cars.  In  fact  the  Government  regulations 
now  require  that  at  least  fifty  ])er  cent,  of  the 
cars  in  a  train  shall  be  equipped  wit^  air  brakes 
in  working  order  and  that  they  shall  all  be  set 
in  the  train  so  that  the  brakes  will  be  under  the 
control  of  the  engineer. 

In  the  construction  of  cars  these  are  problems 
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to  be  met  by  the  designer  that  are  peculiar  to  the 
individual  railroad.  The  physical  characteristics 
of  the  road  are  often  the  limiting  features.  A 
road  that  has  many  tunnels,  a  large  number  of 
which  are  comparatively  small  in  section,  will 
have  to  build  its  cars  to  suit  these  conditions. 
In  order  to  make  the  best  use  of  all  the  space 
available  the  car  body  itself  will  be  made  to  just 
clear  the  limiting  obstructions.  All  projecting  at- 
tachments will  be  made  as  short  as  possible.  Even 
narrow  platforms  will  be  provided  at  the  ends  of 
the  freight  cars  for  the  brakeman's  use  when  the  f 

train  is  passing  through  the  tunnels.  The  eaves  of 
the  passenger  cars  will  be  very  low  and  the  clear- 
story will  be  quite  high  when  the  size  of  the 
oval  shape  tunnel  prevents  the  use  of  a  more 
generous  car  section.  The  total  length  and  width 
of  cars  is  often  .limited  on  mountain  roads  by  the 
sharp  curves  and  projections  on  the  inside  of  tlie 
curve.  This  is  especially  the  situation  with  i)as- 
senger  equipment,  in  the  building  of  which  there 
is  a  marked  tendency  to  lengthen  out  the  cars. 
Sometimes  the  maximum  allowable  wheel  loading 
will  prevent  the  use  of  cars  of  large  capacity. 
It  is  thus  that  the  car  builder  is  often  hemmed 
in  by  many  obstacles  in  his  efforts  to  supply  the 
demands  for  cars,  and  the  peculiar  appearance 
of  the  cars  he  builds  is  often  due  to  the  necess- 
ities of  the  case.  A  design  or  practice  that  is 
eminently  suited  to  the  conditions  of  a  given  lo- 
cality will  very  often  not  answer  the  purpose  at 
all  at  another  place.  Thus  the  progressive  Master 
(^ar  Builder  will  continue  to  bring  out  a  special 
design  of  car  as  each  new  requirement  of  the 
service  makes  it  advisable  to  prepare  special 
equipment 
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CHAPTER  n. 

THE     UNDERFB  AMING — SILLS — BODY     BOLSTER — CROSS 
FRAME  TIES— TRUSS  RODS  AND  FLOORING. 

Sills.— In  the  construction  of  a  car  the  first 
part  that  is  put  together  is  the  under  framing. 
This  is  true  of  any  sort  of  car,  flat,  gondola,  box 
or  special.  The  structure  ui)on  which  the  car  de- 
pends is  the  rectangular  frame  work  of  the  longi- 
tudinal sills,  and  the  end  sills,  body  bolster  and 
centj&r  cross-tie  timbers.  These  various  parts 
are  indicated  on  Plate  I.,  which  illustrates  a  stan- 
dard Box  Car.  Center  sills  No.  48:  Inside  Inter- 
mediate sills  No.  49:  Outside  Intermediate  sills 
No.  50:  Side  sills  No.  51;  End  sills  No.  52;  Center 
cross  ties  No.  58  and  Body  Bolster,  the  component 
parts  of  which  are  indicated  by  numbers  116, 117, 
173,  174. 

Of  the  main  longitudinal  sills  there  are  always 
four,  the  two  center  and  the  two  side  sills;  some- 
times six,  when  two  intermediate  sills  are  used, 
and  frequently  with  high  capacity  cars,  eight 
when  two  more  intermediate  sills  are  added. 
With  the  cross-tie  timber  or  ** Needle  Beams'' 
and  the  body  bolster  on  the  under  side,  and  bolt- 
ed to  each  sill,  and  the  end  sills  framed  to  each 
longitudinal  sill  to  which  they  are  held  by  the 
truss  rods  (No.  149  Plate-I)  which  pass  through 
the  end  sills  over  the  body  bolster  and  under  the 
cross-tie  timbers,  a  construction  is  obtained  which 
can  be  used  as  a  car  itself,  or  a  super-structure 
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can  be  added  to  make  of  it  one  of  the  many 
special  sorts  of  cars  needed  by  a  railroad. 

The  longitudinal  sills  are  of  Long  LoixIl  South- 
ern Yellow  i^ine.  Carefully  inspected  pieces 
only  are  used  for  these  timbers,  the  importance  of 
which  is  self  evident.  The  end  sills  and  cross- 
center  ties  are  of  ^Miite  Oak,  only  solid  pieces 
of  wood  being  used.  In  the  selection  of  the  sizes 
of  timber  to  be  used  a  great  deal  is  dei)endent 
upon  experience  and  standard  practice.  It  is 
very  desirable  if  consistent  to  have  all  the  long 
sills  in  a  car  of  the  same  cross  section,  and  this 
l)ractice  is  usually  followed  when  a  car  has  a 
super-structure  which  can  be  dei)ended  ui)on  to 
assist  in  carrying  the  load.  The  sills  vary  in 
general  between  a  section  of  4Vl>"x8"  to  a  .sec- 
tion of  .VxQ''.  Sometimes  the  intermediate  sills 
are  lighter,*  the  dimension  adoi)ted  dejiending 
upon  the  strength  desired,  the  kind  of  car  l)eing 
constructed  and  the  requirements  of  the  i)artic- 
ular  service  for  which  it  was  designed.  In  jiassen- 
ger  cars  this  is  more  fre(|uently  the  case  than 
with  freight  cars.  However,  in  the  construction 
of  flat  cars  the  side  sills  will  ordinarily  be  in- 
creased in  de})th.  Tliis  is  done  to  get  a  longer 
l)earing  for  the  stakes  which  are  often  used  to 
hold  the  load  on  the  car,  and  also  to  stiffen  the 
sides  of  the  car  so  that  it  can  withstand  the 
shocks  due  to  sliding  heavy  and  concentrated 
loads  onto  the  car.  As  this  kind  of  car  has  no 
ujiper  framing  to  helj)  su))])ort  the  load,  the  sill 
must  be  made  of  ample  section  to  stand  it  alone. 
Gondola  cars  also  are  sometimes  built  with  the 
side  sills  of  gi-eater  de])th  than  the  remainder 
of  the  longitudinal  sills. 
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The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  the  following  finished  sizes 
for  sections  of  longitudinal  sills.  In  doing  so  it 
expressed  the  belief  that  the  standard  afforded 
sufficient  range  of  sizes  to  cover  all  recjuirenients 
of  design : 

For  cars  such  as  Box,  Stock,  Flat,  Gondola,  Re- 
frigerator, etc.,  32  feet  and  over  in  length,  but 
under  40  feet : 

4  "x8"    4    "x9"    4    "xlO"     4V>"xl2''      5"xl4" 
4V/'x8"    4il/'x9''    4V>"xlO"     5  ^''xl2'' 

5  ""xS''    5    "xir    5  ""xlO'' 

For  cars  40  feet  long  and  over,  such  as  funii 
ture  and  si>ecial  long  gondola : 

4Vo"x8''       4i/>"x9"       5"xl(r'       6''xl2"      r/'xl4" 
5     "x8"       5  ^"x9"       6''xl(r 

6    "x9'' 

The  longitudinal  sills  are  framed  with  tenons 
into  the  end  sills,  the  whole  structure  being  held 
in  place  as  mentioned  before  by  the  truss  rod. 
Figure  1  shows  the  general  method  of  framinu* 
and  securing  the  end  sills  of  cars  without  end 
platforms. 

As  a  means  of  protecting  the  framing  of  the 
comers  of  the  car,  corner  plates  of  either  ])ressed 
steel  or  malleable  iron  are  used  (Plate  T,  No.  1()8). 
They  are  usually  the  full  dei)th  of  the  sill  and 
extend  far  enough  from  the  corner  each  way  to 
get  good  support  for  the  retaining  bolts.  They 
are  fastened  at  both  ends  with  Vj"  or  %"  bolts, 
one  in  each  comer.  Sometimes  the  outside  truss 
rods  hold  them  to  the  end  silis,  a  cast  iron 
filling  block  being  used  around  the  rod  and  be- 


tween  the  corner  plate  and  sill.  This  block  is 
used  because  the  soft  wood  of  the  sheathing  is  not 
strong  enough  to  stand  the  pressure  under  the 
truss  rod  nut.  At  times  a  pocket  or  cavity  is 
formed  on  this  comer  plate  to  make  a  convenient 
place  for  resting  the  push  pole,  often  used  in 
moving  the  ear  by  an  engine  on  the  adjoining 
track.  This  has  sometimes  given  it  the  name  of 
push  pole  plate.     Similar  (Plate  1,  No.  169-170) 
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plates  or  bands,  but  narrower,  are  used  upon  the 
super-structure  to  strengthen  the  comer  framing 
of  the  girths  and  plates. 

Body  Bolster.— These  are  sometimes  called 
Transoms,  Body  Transoms  or  Cross  Bearers. 
They  are  the  cross  beams  over  the  trucks  near  the 
t'Tids  of  the  oars,  by  means  of  which  the  weight 
(»f  the  car  structure  and  its  lading  is  transmitted 
10   the   center   jilates   around   which   the   trucks 
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swivel.  They  are  the  main  support  of  the  car. 
upon  the  strength  of  the  bolster  clei)ends  the  suc- 
cess of  the  car  design.  On  account  of  the  limited 
si)ace  and  varying  conditions  with  each  car,  there 
has  been  no  general  standard  of  construction 
used.  Kadi  case  has  to  be  decided  for  itself  and 
consequently  there  are  numerous  types  and  forms 
of  bolsters  in  common  use.     They  all  are  either 
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iron  or  steel  in  the  built  uj)  or  solid  form. 
Figure  2  illustrates  a  common  fonn  of  bolster 
built  of  two  wrought  iron  plates  with  cast  iron 
filling  ])ieces  between  them  over  the  side  bear- 
ing. Another  filling  casting  is  also  usually  in- 
serted between  them  in  the  si)ace  between  the 
draft  timlx^rs  which  project  through  them.  This 
fonn  of  bolster  is  also  shown  on  Plate  1,  where 
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No.  173  is  the  top  or  tension  plate  and  No.  174 
is  the  bottom  or  compression  plate.  Whatever 
the  design  or  material  of  the  bolster,  it  is  always 
bolted  to  all  the  sills  with  usually  two  bolts  to 
each  sill. 
Another  form  of  bolster  is  shown  in  Figure  3. 


COMMONWEALTH  BODY  BOLSTER. 

This  is  made  up  of  steel  plates  i)ressed  into  the 
desired  shapes  and  riveted  together.  Its  detail 
needs  no  explanation. 

Figure  4  showing  a  east  steel  bolster  is  also 
very  clear  as  to  its  construction. 

Figure  5  illustrates  the  Betterdorf  I  Beam  Bol- 
ster.   These  are  made  of  two  I  Beams  which  are 


COMMONWEALTH    SEP AB ABLE   BODY   BOLSTEB. 


bound  together  in  a  parallel  position  by  bands 
riveted  to  the  flanges  at  each  end  and  at  the 
center.  The  Beams  themselves  as  shown  are 
shaped  by  off-setting  the  web  at  each  end  so  that 
the  vertical  depth  is  less  than  at  the  center 
where  the  full  shape  of  the  I  Beam  is  preserved. 
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The  illustrations  Figures  6,  7,  8,  9,  and  10  show 
some  of  the  bolsters  of  the  types  already  indicated 
which  are  in  general  use.  The  Commonwealth 
bolsters  are  of  the  cast  steel  tyi)e,  while  the  Sim- 
plex bolsters  are  of  the  built  u])  or  plate  type.  The 
Williamson-Pries  bolster  is  also  of  the  built  up 
type,  the  filling  pieces  of  which  are  both  cast  or 
malleable  iron  and  rolled  Z  bar. 


Fig.  8 


SIMPLEX   BODY  BOLSTEB. 


Cross  Frame  Tie  Timbers.— Cross  frame  tie 
timbers  (Plate  1,  No.  58)  or  needle  beams  are 
the  transverse  beams  under  the  sills  between  the 
body  bolster.  Their  purpose  is  to  tie  the  sills 
together,  preserving  the  spacing  and  also  to  act 


SIMPLEX   BODY   BOLSTER. 


as  sui>i)orts  for  the  truss  rod  tearings.  They 
assist  materially  in  stiflfening  the  sills  to  which 
they  are  bolted.  The  to[)  of  the  cross  tie  tunber 
is  usually  gained  for  a  depth  of  %  inch  for  each 
of  the  sills,  thus  fonning  a  shoulder  on  each  side 
of  the  center  and  intermediate  sills,  and  for  the 
inside  of  the  side  sills. 

Truss  Rods.-'The  truss  rods  (Plate  1,  No.  149) 
are    used    for    the    purpose   of   overcoming    the 
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deflection  of  the  longitudinal  sills  when  the  car 
is  loaded.  On  flat  cars  reverse  truss  rods  are 
also  used,  an  example  of  this  construction  being 
shown  on  Plate  VI.  These  are  added  to  give  the 
same  rigidity  to  this  class  of  car  that  is  given  the 
other  kinds  by  the  super-structure. 

The  number  of  rods  and  their   strength  will 
depend  upon  the  load  to  be  carried  and  also  on 
the  kind  of  car.    Flat  and  Gondola  cars  will  need 
proportionally  more  support  from  this  source  than 
the  various  forms  of  Box  or  Stock  cars,  as  the 
former  lacks  the   supj)ort  afforded  by  the  side 
framing  of  the  latter.     The  trussing  is  secured 
by  passing  the  rods  through  the  end  sills,  over 
bearings  on  the  body  bolster,  and  under  bearings 
on  the  cross  tie  timbers.     The  bearings,  saddles 
or  king  posts  (Plate  1,  No.  110)  are  usually  made 
deep  enough  to  raise  the  rod  nearly  to  the  floor- 
ing.   As  illustrated  in  Figure  2  a  block  is  often 
secured   between   the   sills    on   top   of   the   body 
bolster,  and  the  bearing  then  rests  on  top  of  this 
blocking.     Figure  8  shows  deeper  saddles  which 
are   secured   direct Iv  to  the  bodv  bolster.     For 
the  same  reason  that  a  deei)er  saddle  gives  a  bet 
tcr  truss,    the   queen   posts    (Plate   I,   No.    Ill) 
on   the  cross   tie   timbers  are  made  as  deep  as 
possible.     Between  the  queen  posts  at  the  cen- 
ter    of   the   car,   turnbuckles  (Plate  I,  No.  150) 
are  located.    After  the  rod  is  in  i)lace  and  the  end 
nuts  drawn  down  so  that  the  rod  just  i)rojects 
through  them,  the  turnbuckles  are  turned  uj)  to 
set  the  rod  in  j)lace.  Later  when  the  framing  is  all 
completed   the   turnbuckles   are  drawn  up  naore. 
Usually  tliev  are  tightened  enough  to  give  the  sills 
about  one  inch  camber.     A  block  (Plate  1,  No. 
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106)  or  key  is  then  passed  through  the  opening  in 
the  turnbuckles.  This  is  secured  from  dropping 
out  by  keys  through  it. 

Sometimes  the  diameter  over  the  threads  at  the 
ends  of  each  half  of  a  complete  rod  is  the  same 
as  the  body  of  the  rod.  The  usual  practice,  how- 
ever, is  to  make  this  diameter  about  one  quarter 
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of  an  inch  longer.  The  threads  for  the  nuts 
are  all  right  handed,  half  of  those  for  the  turn- 
buckles  are  also  right  handed  the  other  half  being 
left  handed.  The  threads  are  cut  to  the  .United 
States  Standard  for  the  different  sizes  of  rods. 
This  is  true  also  of  all  other  rods  as  well  as  bolts. 
Flooring .^ Kli^x  the  under  framing  is  erected 

the  flooring  ii  laid.    This  is  usually  all  of  pine. 
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either  Norway  or  Soutlieni.  With  box  cars,  how- 
ever, the  floor  boards  at  the  door  way  are  some- 
times of  oak.  Tlie  general  practice  is  to  use 
shiplapped  flooring,  1%  inches  to  2Vi  inches  thick, 
the  thicker  material  being  used  more  especially 
on  stock  and  flat  cars.  The  shiplapped  boards  are 
used  because  of  the  ease  with  which  a  broken  or 
worn  out  board  can  be  replaced.  In  fact  a 
tongued  and  grooved  floor  on  a  freight  car  is  a 
very  rare  thing  at  the  present  date.  The  Boards 
are  usually  laid  cross-wise  of  the  car  and  are 
spiked  to  each  sill.  Si^ecial  arrangements,  how- 
ever, are  made  for  individual  classes  of  ears,  and 
all  kinds  of  cars  which  have  inclined  floors  for 
assisting  in  unloading  the  lading,  usually  have  the 
flooring  laid  so  that  the  load  will  slide  along  the 
grain  of  the  wood,  as  this  hel})s  materially  in  the 
handling  of  the  commodity. 

The  Master  Car  Builders'  Association  in  1901 
adopted  as  standard  the  following  sjiecification. 
** Flooring  shall  be  of  three  kinds:  square  edged, 
dressed  all  over,  shiplapped,  or  tongued  and 
grooved,  dressed  all  over,  in  accordance  with  the 
section  shown."    This  is  illustrated  in 'Figure  11. 


CHAPTER  m. 

THE     FREIGHT     CAR     SUPERSTRUCTURE— FRAMING- 
SHEATHING— ROOFING— RUNNING    BOARDS- 
ATTACHMENTS  AND  DOORS. 

Framing. —The  framing  of  freight  cars  above 
the  sills  is  very  much  the  same  for  all  classes  with 
the  exception  of  the  open  topped  tyi)es,  such  as 
Gondola  cars.  The  most  common  type  of  en- 
closed car  is  the  box  car,  and  a  treatise  of  its  gen- 
eral design  will  outline  the  methods  used  for  all 
styles. 

The  frame  work  consists  of  the  posts  (Plate  T, 
Xos.  55,  61,  62,  63,  64  and  65),  Braces  (Plate  I, 
Isos.  66,  67,  68,  and  69),  Side  Plates  (Plate  I,  No. 
72),  End  Plates  (Plate  I,  No.  73),  Carlines  (Plate 
I,  No.  74),  Purlines  (Plate  I,  No.  76),  Kidgc 
Pole  (Plate  I,  No.  75)  and  Girths  (Plate  I,  Nos. 
70  and  71).  These  when  all  properly  secured  in 
place  form  the  framing  to  which  the  covering 
]ieculiar  to  the  kind  of  car  being  built  is  secured. 
The  plates,  connected  together  in  the  form  of  a 
rectangle  having  the  same  outside  dimensions  as 
the  side  and  end  sill  construction,  are  elevated  on 
the  posts.  These  are  either  framed  directly  into 
the  i)lates  and  the  sills  with  mortises  and  tenons 
or  are  set  into  metal  pockets  which  are  framed 
I'nto  the  plates  and  sills  by  means  of  round  or  root. 
angular  projections.  The  whole  structure  is  then 
tied  together  with  framing  rods.    Braces,  placed 
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in  the  panels  to  preserve  the  vertical  position  of 
the  frame,  are  framed  to  fit  their  respective  loca- 
tions without  tenons,  or  any  special  fastening 
other  than,  at  times,  the  metal  pockets  such  as  are 
also  used  for  the  post  (Plate  I,  No.  119).  They 
are  held  in  place  by  the  sheathing  on  the  outside 
and  the  lining  and  flooring  on  the  inside.  The 
heavy  thrust  of  the  braces  on  the  top  of  the  side 
door  posts  is  guarded  against  by  fitting  a  strip 
between  the  door  posts  and  nailing  it  to  the  under- 
side of  the  plate.  The  thrust  on  the  comer  posts 
is  taken  up  by  the  upper  comer  plate  and  a 
strap  bolt  secured  to  the  side  plate  and  passing 
through  the  end  plate.  One  or  more  girths  or 
nailing  strips  are  secured  to  the  posts  and  braces 
with  nails  or  screws.  Carlines,  placed  at  proper 
intervals,  extend  from  side  plate  to  side  plate  and 
support  the  purlines  and  ridge  pole  to  which  tho 
roof  is  secured. 

There  are  varied  styles  adopted  in  the  construc- 
tion of  frames,  though  none  of  them  involves  prin- 
ciples different  from  those  indicated.  The  varia- 
tions in  arrangement  are  due  mostly  to  the  ex- 
perience of  the  designer  and  the  facilities  at  hand 
for  the  construction  and  care  of  the  car.  The 
main  desire  is  to  distribute  the  material  so  as  to 
form  a  truss  lengthwise  of  the  car  to  assist  in 
carrying  the  load  and  at  the  same  time  have  suffi- 
cient stiffness  to  resist  the  lateral  pressure  from 
the  load. 

Figure  12  shows  a  common  form  of  side  framing. 
Another  form,  in  general  use  also,  is  shown  in 
Figure  13.  This  illustrates  the  use  of  post  and 
brace  pockets  which  are  also  shown  in  the  outline 
(Plate  VIII)  of  a  modem  stock  car. 
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The  usual  method  of  end  framing  employed  is 
ilhistrated  in  Figure  14,  the  dimensions  indicated 
of  course  being  varied  to  suit  the  particular  car. 


ABRANGEMENT  OF   SIDE   FRAMING. 


ABBANOEMENT  OF  SIDE  FRAMING. 


When  the  car  does  not  have  an  end  door  or 
when  the  door  is  located  at  the  side  next  to  the 
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corner  post,  tlie  end  framing  shown  in  Figure  lo 
is  soinotiinos  nsed.  This  does  not  make  as  stitl 
•1  frame  to  witlistand  i)ressure  from  tlie  insiclc 


Fig.  14 
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because  there  is  only  one  full  sectioned  post 
instead  of  two,  as  in  Figure  14.  Naturally  the 
stronger  construction  is  in  more  general  use  both 
with  and  without  end  doors. 

As  a  recommended  practice  the  Master  Car 
Builders'  Association  lias  adoi)ted  the  styles  of 
framing  shown  in  Figure  16  for  the  sides  and 
ends  of  ears  with  the  capacities  indicated. 


iff.  15 


EXD  FRAME  CONSTRUCTION. 


Postf'.—The  posts  are  designated  as  door  posts 
(Plate  I,  No.  55),  body  posts,  of  which  there  arc 
two  kinds,  the  intermediate  post  (Plate  I,  No. 
(54)  ar4  the  transom  posts  (Plate  I,  No.  03),  cor- 
ner p-^sts  (Plate  I,  No.  62),  and  end  posts  (Plato 
1,  No.  61).  Tlie  body  posts  are  usually  of  white 
uak  or  long-leaf  soiitheni  pine.  As  mentioned 
%k^^  they  are  made  thick  enough  to  stand  the 
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outward  thrust  of  the  lading,  2Yz'^b''  to  6"  being 
the  most  common  dhnensions  selected.  The  cor- 
ner and  door  posts  are  almost  always  made  of 
wliite  oak.  In  sections  they  are  more  nearly 
square,  the  inside  corner  being  gained  out  to  re- 
ceive the  lining  that  is  secured  across  the  face 
of  the  intermediate  posts.  The  sizes  usually  met 
with  are  from  five  to  five  and  one-half  inches 
square,  although  occasionally  larger  sections  are 
used.  The  end  posts  are  invariably  made  heavier 
than  the  body  posts.  The  shifting  of  imperfectly 
loaded  material  causes  such  excessive  strains  on 
these  posts  that  they  are  ordinarfly  made  very 

Fig.  16 
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deep.  Instead  of  having  the  sheathing  cover  these 
posts  they  usually  i^roject  out  beyond  it  and  thus 
gain  in  strength  in  the  proper  direction  for  stiff- 
ness. Of  course  the  outside  corners  are  then 
gained  to  form  a  place  for  securing  the  sheathing. 
This  same  method  is  frequently  used  also  on  all 
the  other  posts  of  the  car,  more  often,  however, 
with  the  door  and  corner  posts.  When  extra  pre- 
cautions are  desired,  a  band  of  flat  iron  is  secured 
by  bolts  to  the  side  of  the  post.  This  iron  is  then 
bent  at  right  angles  at  both  ends  of  the  post  and 
secured  to  the  sill  and  ])late  by  lag  screws  or 
bolts.    The  reinforcing  construction  makes  a  very 
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rigid  and  strong  post,  and  one  that  will  last  under 
the  severe  strains  of  service  much  longer  than  the 
simi)le  wooden  post. 

i^race**.— Compression  braces  (Plate  I,  Nos.  66, 
67,  68  and  69)  are  usually  made  of  the  same  ma- 
terial as  the  body  posts,  white  oak  and  southern 
l)ine  being  the  most  common  woods  used.  They 
are  ordinarily  of  the  same  thickness  as  the  body 
l)Osts  but  they  never  project,  as  the  posts  some- 
times do,  beyond  the  outside  faces  of  the  sills  and 
plates.  When  the  brace  is  to  be  subjected  to  a 
tensile  strain  it  is  made  of  iron,  in  the  form  of 
a  strap  or  a  long  rod,  and  it  is  usually  designated 
as  a  brace  rod  (Plate  I,  No.  182).  Braces  are 
called  ** Right-hand "  or  *' Left-hand"  according 
to  the  inclination  of  their  top  to  a  person  facing 
the  car. 

Plates.-The  side  plates  (Plate  I,  No.  72)  are 
nsuallv  made  of  the  same  material  as  the  sills 
with  a  thickness  at  least  that  of  the  posts.  Usu- 
ally the  plate  is  slightly  thicker.  It  is  not  less  than 
five  inches  deep,  with  the  top  face  beveled  to  suit 
the  pitch  of  the  roof.  However,  the  top  face  is 
at  times  left  square  to  suit  the  framing  of  the 
earlines.  In  that  event  a  filling  block  is  used  on 
top  of  the  plate,  which  is  beveled  to  the  roof  pitch. 
On  account  of  its  small  dimensions  and  be- 
cause the  roof  boards  are  nailed  to  it,  this  block 
is  made  of  oak. 

The  end  plates  (Plate  I,  No.  73)  are  of  oak. 
but  sometimes  hard  pine  is  substituted.  At  th^ 
ends  where  it  is  framed  to  the  side  plate  by  mor- 
tises to  suit  the  double  tenons  on  the  side  plate 
it  has  the  same  depth  as  the  outside  face  of  the 
side  plate  and  filling  block,  if  the  latter  is  used. 
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Tlie  depth  at  the  center  is  made  to  suit  the  roof 
pitch.  It  is  gained  out  to  receive  the  i)urlines 
and  ridge  pole  as  shown  in  Figure  14. 

Carlincs.—Ciki'linQs  (Plate  1,  No.  7-i)  are  ahnost 
invariably  made  of  oak.  However,  there  is  a  ten- 
dency to  substitute  metal  for  wood  in  this  detail. 
In  framing  the  carline  it  is  usually  made  straight 
across  on  the  under  side,  the  top  of  course  being 
ta[)ered  to  tlie  pitch  of  the  roof.  The  material 
used  is  never  less  than  1%  inches- thick  and  sel- 
dom more  than  1%  inches.  If  more  strength  is 
recjuired  in  the  roof,  more  carlines  are  used  in 
])reference  to  making  them  any  thicker.  They  are 
usually  spaced  about  three  feet  from  center  to 
center. 

There  is  a  variety  of  ways  and  details  for 
framing  the  carlines  to  the  side  plates.  If  the 
carline  is  shallow  a  single  thick  tenon  is  used;  if 
the  depth  will  allow  it  a  double  tenon  is  used. 
When  a  mortise  and  tenon  joint  is  used  some  sort 
of  tie  is  necessary;  strap  bolts  (Plate  I,  No.  181) 
secured  to  the  ends  of  the  carline,  passing 
through  the  i)late  and  shoatliing;  a  short  rod 
running  through  the  first  jmrline  and  side  plate; 
a  framing  rod  (Plate  I,  No.  210)  along  side  or 
underneath  the  carline  extending  through  the 
l»late  and  sln^athing  with  the  nuts  ex])osed  at  both 
ends.  These  ties  are  usually  ])laced  on  every 
other  carline.  A  more  simple  framing  of  tlie  car- 
line  is  to  lij)  the  carline  over  the  to])  of  the  ])lato 
whicli  is  left  scpiare  or  gained  to  receive  the  car- 
line.  It  is  then  secured  by  screws  to  the  ])late 
witli  a  framin.2:  rod  at  every  other  carline. 

P///7?/?r.s'.— Tlie  imrlines  (Plate  I,  No.  7(5)  are 
longitudinal  rectangular  pieces  of  timber,  usually 


SUPERSTRUCTURE.  37 

oak,  extending  from  one  end  plate  to  the  other, 
into  which  they  are  gained  as  well  as  into  the 
carlines.  They  are  nailing  strii)s  as  well  as  sup- 
ports for  the  roof  boards.  Ordinarily  they  are 
not  continuous  pieces  of  wood,  the  joints  being 
always  made  over  a  carline. 

Ridge  Pole.-The  ridge  pole  (Plate  I,  No.  75) 
like  the  purline  extends  from  one  end  plate  to  the 
other,  and  is  gained  into  the  ])lates  and  carlines. 
It  is  located  at  the  j^eak  or  ridge  of  the  roof 
and  its  top  face  is  beveled  to  suit  the  roof  pitch  on 
each  side  of  the  car.  It  is  usually  about  twice 
as  wide  as  the  purlines  and  is  made  in  one  con- 
tinuous piece. 

Girths.-The  girths  (Plate  I,  Nos.  70  and  71) 
are  stiffening  pieces  for  the  framing  as  well  as 
nailing  strips  for  the  sheathing.  Sometimes  they 
are  called  belt  rails.  They  are  usually  made  thick 
enough  to  fill  the  space  between  the  sheathing  and 
lining  and  extend  from  %''  to  1"  inside  of  the 
posts  and  braces.  When  made  of  a  solid  piece  of 
wood  it  is  gained  out  to  receive  all  the  posts  and 
braces.  A  much  better  construction  is  to  use  ap- 
j)roximately  square  filling  blocks  and  nailing 
strips  which  extend  between  braces  and  posts  at 
the  ]>roper  location  and  then  use  a  board  as  the 
girth  about  IVk'^xG''  across  the  inside  faces  of  the 
j)osts  and  braces.  This  girth  is  secured  to  each 
post  and  brace  by  screws  as  well  as  to  the  blocks, 
and  is  usually  made  of  oak.  For  cars  of  ordinary 
size  a  single  girth  is  all  that  is  required  but  fre- 
(juently  two  are  used. 

SheatJiing.— The  sheathing  (Plate  I,  No.  88)  of 
a  car  is  the  covering  placed  on  the  side  outside  of 
the  fraipe  work.    The  material  used  is  generally 
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dressed  and  matched  boards  of  best  quality  white 
pine,  however  the  particular  kind  of  hmiber  used 
is  governed  by  considerations  of  cost.  It  is  essen- 
tial that  it  should  be  well  seasoned  or  kiln  dried, 
otherwise  the  natural  shrinkage  will  be  so  great 
that  the  car  will  soon  cease  to  be  weather-proof. 

As  a  rule  the  boards  are  surfaced  on  both  sides 
to  a  thickness  of  from  %  to  }i  inches,  they  are 
tongued  and  grooved  and  are  beaded  on  the  out- 
side face,  a  '*V"  groove  being  sometimes  used. 
They  are  applied  with  vertical  joints  and  nailed 
securely  to  the  plates,  braces,  girths  and  sills.  The 
number  of  nails  to  each  board  dej^nds  on  the 
width  of  the  board,  steel  wire  nails  being  preferred 
to  cut  nails.  Usually  one  nail  is  driven  blind  at 
each  nailing  place. 

Lining. ^The  inside  sheathing  is  called  lining 
(Plate  I,  No.  89).  It  is  run  lengthwise  of  the 
car  on  the  sides  and  across  the  car  at  the  ends. 
In  quality  it  is  '* second"  or  '* common''  grade  of 
white  pine  or  any  suitable  lumber,  matched  and 
grooved.  This  lining  does  not  extend  to  the  floor 
but  is  usually  raised  at  least  1V4"  above  it  by 
spacing  blocks  which  are  nailed  close  to  the  floor 
at  each  post.  At  the  end  of  the  car  it  extends  up 
to  the  plate.  At  the  floor  and  against  the  outside 
sheathing  is  secured  a  triangular  piece  of  lumber 
called  the  ^^grain  strip"  (Plate  I,  Xo.  105).  This 
is  of  such  dimensions  that  all  grain  which  might 
get  in  behind  the  lining  will  be  thrown  out  from 
under  the  lining  onto  the  floor  where  it  can  be 
readily  reached  when  unloading  the  car.  If  neces- 
sary, additional  ]>rovision  is  made  for  letting  out 
the  grain  where  the  post  and  braces  come  together 
at  the  floor  line.    A  hole  is  simply  mit  through  the 
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bottom  board  of  the  lining.  This  triangular  grain 
strip  and  the  opening  in  the  lining  is  also  used 
above  the  girths  where  the  lining  extends  to  the 
plate  at  the  ends  of  the  car,  and  above  the  lower 
girth  when  two  are  used  on  the  sides  with  the 
lining  extending  up  to  the  second. 

The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  that  the  section  of  siding 
or  sheathing  and  lining  shall  be  as  shown  in  Fig- 
ure 11.  These  figures  are  closely  adhered  to  for  the 
sheathing  and  side  lining.  However,  for  the  end 
liaing  there  is  a  tendency  to  use  thicker  material. 
For  this  purpose  the  Master  Oar  Builders'  Asso- 
ciation has  recommended  the  use  of  1%  inch 
]»lanking. 

Roofing.— The  difficulties  of  car  roofing  are 
great  and  all  of  them  can  not  yet  be  said  to  have 
been  overcome.  A  car  roof  should  be  (a)  imper- 
vious to  the  elements;  (b)  safe  and  easy  to  walk 
over  and  not  liable  to  injury  on  this  account ;  (c) 
of  such  construction  that  the  shocks  and  vibra- 
tions incident  to  the  service  will  not  impair  its 
efficiency,  and  (d)  economical  in  first  cost  and 
maintenance. 

There  are  in  use  four  general  styles  of  roof  con- 
istruction:  (1)  The  double  board  roof;  (2)  the 
single  board  roof  covered  with  tin  or  other  sheet 
metal;  (3)  the  sheet  metal  roof  protected  by  a 
single  layer  of  roughly  matched  boards;  (4)  a 
tyi)e  of  double  roof  consisting  of  an  inside  roof 
covered  with  felt,  tar  paper  or  asphalted  canvas 
and  an  outside  roof  built  over  it  to  protect  the 
roofing  material  from  injury. 

The  double  board  roof  is  perhaps  the  most 
used.    In  the  construction  of  this  roof  only  the  best 
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seasoned  white  pine  boards  should  be  used.  A 
common  ])ractiee  is  to  use  boards  dressed  on  both 
sides  and  edges  to  a  uniform  size  of  about  Jix5\s 
inches  and  liave  two  semi-circular  grooves  of  ^*s 
inch  diameter  on  one  side,  near  each  edge.  The 
])uri)ose  of  these  groov-es  in  the  top  course  of 
boards  is  to  catch  and  carry  off  as  much  of  the 
water  as  possible,  keeping  it  out  of  tlie  joints; 
these  same  grooves  in  the  under  course  catch  and 
carry  off  such  of  the  water  as  penetrates  the 
joints  of  the  to{)  course.  As  the  grooves  in  the 
under  course  are  a])t  to  become  clogged  with  dirt 
sometimes  the  two  grooved  sides  are  placed  in  con- 
tact so  as  to  increase  tlie  size  of  the  channel  for 
cariying  off  the  water.  The  boards  of  both 
courses  are  nailed  to  the  plates,  purlines  and  ridge 
pole.  Wooden  screws  are  sometimes  used  in  place 
of  nails  but  they  are  expensive  and  troublesome, 
^riie  edges  and  faces  of  the  boards  are  always 
heavily  coated  with  paint  before  they  are  laid. 
The  pitch  of  the  roof  varies  from  IVi  to  2  inches 
rise  ))er  foot.  The  steeper  the  pitch  the  better  the 
protective  qualities  of  the  roof  but  the  more  dang- 
erous to  the  trainmen  who  have  to  i)ass  over  it. 
The  construction  of  a  double  board  roof  is  shown 
in  Figure  17. 

This  same  form  of  roof  is  also  made  up  of  the 
longued  and  grooved  boards  as  shown  in  Figure 
11,  which  illustrates  the  standard  Master  Car 
Builder's  roofing.  This  tongue  and  grooved 
hoard  is  sometimes  grooved  on  its  face,  the  upper 
hoards  only  being  treated  in  this  manner. 

The  single  board  roof  covered  with  tin  or  other 
sheet  metal  is  slightly  more  costly  than  the  double 
hoard  roof.    It  is  thought  to  be  more  effective  in 
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shedding  water  than  the  double  board,  but  has 
objeL-tionable  features.  It  is  liable  to  injury 
tlirongh  being  walked  on  and  the  roof  apj)liances 
such  as  running  boards  (Plate  I,  No.  82),  grab 
irons  (Plate  I,  No.  167)  and  brake  rest  (Plate  I, 
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Xo.  V2-i)  eannot  Ije  attached  with  such  facility. 
They  are  also  liable  to  wear  holes  in  the  tin  by 
rubbing,  etc.  The  general  form  of  conslructi<Hi  of 
the  tin  roof  is  shown  in  Figure  ]8. 
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Tlie  single  board  and  tin  roof  was  the  pre- 
cursor of  all  the  metal  car  roofs.  The  liability 
to  injury  led  to  the  substitution  of  sheet  iron  or 
steel.  The  general  method  of  construction  of 
such  roofs  is  indicated  by  Figures  19  and  20. 

Tlie  sheet  metal  roof  protected  by  boards  is 
often  used  and  various  methods  of  construction 
have  been  adopted.  The  illustrations  Figures  21 
and  22  will  indicate  the  general  method  of  con- 
struction. 

The  type  of  double  roof  consisting  of  an  inside 
roof  covered  with  felt,  tar  paper  or  asphalted  can- 
vas and  an  outside  roof  built  over  it  has  found 
many  exponents.  Figures  23,  24  and  25  will  serve 
to  show  the  general  methods  adopted  in  the  con- 
struction of  such  roofs. 

The  Master  Car  Builders'  Rules  provide  that 
roofing  shall  be  of  the  section  shown  on  Figure  11, 
and  the  tongue  and  groove  placed  centrally  so 
that  either  side  of  the  material  can  be  used  as  a 
face  side. 

Running  Boards.— An  important  adjunct  to  the 
roof  of  a  box  car  is  the  running  board  (Plate  I, 
No.  82).  It  is  the  trainmen's  means  of  passing 
over  the  train  in  their  care. 

Tlie  Master  Car  Builders'  Rules  provide,  as 
shown  in  Figure  34,  tliat:  **The  ends  of  the  run- 
ning boards  of  box  cars  be  made  to  project  over 
the  ends  of  the  cars,  and  properly  supported,  so 
that  the  end  of  the  running  board  shall  not  be 
more  than  six  inches  back  of  the  face  of  the  buffer 
block.  The  running  board  shall  be  made  not  less 
than  18  inches  wide." 

The  running  board  is  usually  made  of  three  1x0 
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inch  strips  supported  on  iiardwood  cleats  at 
proper  intervals,  the  whole  construction  being  se- 
cured by  screws.  The  extensions  beyond  the  ends 
of  the  car  are  supported  by  wrought  iron  brack- 
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ets  and  a  cleat  fastened  with  bolts  and  lagscrews. 
These  brackets  are  shown  in  Figure  17. 

When  the  boards  are  all  of  the  same  thickness, 
the  cleats,  which  are  placed  over  the  carlines  and 
l)lates,  are  shaped  on  the  underside  to  fit  the 
roof  and  on  the  top  side  to  make  a  level  place  for 
the  running  boards.  Sometimes  the  middle  board 
is  made  thick  and  forms  a  cap  for  the  peak  of  the 
roof.  It  is  then  gouged  out  to  fit  snugly  over  the 
roof  boards.  The  boards  at  each  side  are  then 
secured  on  short  cleats.  This  form  of  running 
board  is  shown  in  Plate  VIII. 

Attachments  for  use  of  trainmen.— Thesii  con- 
sist principally  of  steps,  handholds  and  grabijons 
(Plate  I,  No.  165,  166,  167). 

A  standing  resolution  of  The  American  Hail- 
way  Association  provides  that:  **Each  box  and 
stock  car  should  have  two  iron  or  wooden  ladders, 
with  not  less  than  five  stei)s  to  each  ladder;  the 
steps  to  be  not  less  than  2V^  inches  from  side 
or  end  of  car;  each  ladder  to  have  a  handhold  on 
the  roof  directly  over  the  top  of  ladder.  When 
iron  ladders  are  used  and  placed  on  ends  of  car, 
the  bottom  step  to  have  a  guard  or  projection  to 
l)revent  men  from  slipping  when  swinging  around 
the  end  of  car  to  get  on  the  step. 

**When  the  ladder  is  placed  on  the  ends  of  a  car 
a  handhold  should  be  placed  on  opposite  side  of 
the  end  of  car  from  the  ladder,  and  when  ladder  is 
on  sides  of  car  two  such  handles  should  be  placed 
on  each  end  of  car  about  24  inches  above  the  bot- 
tom of  the  sill. 

**0n  all  freight  cars  which  are  not  equipped 
with  ladders  (such  as  flat  cars),  two  handholds 
should  be  attached  to  each  end  sill.     Handholds 
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on  end  sills  should  Lave  at  least  2  inches  clear- 
ance behind  them,  and  all  other  handholds  should 
have  at  least  2h<>.  inches  clearance  behind  tlie^n. 

*^A11  handholds  should  be  made  of  iron  not  less 
than  five-eighths  inch  in  diameter.  Handholds  on 
sides  and  ends  of  cars  should  be  at  least  two  feet 
long  in  the  clear;  those  on  end  sills  to  be  made 
shorter  only  when  it  is  impossible  to  use  this 
length." 

The  number  of  ladder  irons  is  usually  five, 
made  of  %-inch  round  bars,  20  inches  long  ex- 
tending 3 1/2  inches  from  the  siding,  and  fastened 
with  a  V^xSi/j  inch  lag  screw  at  each  end.  The 
lower  iron,  if  the  ladder  is  on  tlie  end  of  the  car, 
is  shaped  with  an  offset  or  projection.  Sometimes, 
end  ladders  are  made  of  side-pieces  of  l%x3i/> 
inch  hard  wood,  fastened  to  the  frame  of  the  car 
to  which  irons  are  bolted  or  inserted  in  holes  as 
in  the  case  of  an  ordinary  ladder.  Steps  made  of 
Vi>xl%  inch  flat  or  1  inch  round  bar  iron,  with  an 
ojjening  of  10  inches  extending  8  inches  l)elow  the 
car  body  are  placed  at  the  corners  corresi)onding 
with  the  ladders  and  are  fastened  with  lag  screws 
or  bolts  to  the  underside  or  face  of  the  sill  (Plate 
I,  No.  176). 

A  handle  or  grabiron  (Plate  I,  No.  167)  is 
l)laced  on  the  roof  above  the  ladder  usually  from 
12  to  15  inches  from  the  edge  of  the  roof.  Handles 
are  also  placed  on  the  ends  of  tlie  car  (Plate  I, 
No.  165)  so  that  those  cou})ling  the  cars  can  use 
them  should  they  lose  their  foothold. 

The  ** Safety  Aj)i)liance  Act''  of  1893  provides 
that  *^  until  otherwise  ordered  by  the  Interstat(i 
Commerce  Commission  it  shall  be  unlawful  for 
any  railroad  company  to  use  any  vi\r  in  interstate 
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commeroe  that  is  not  provided  with  secure  grab 
irons  or  handliohis  in  the  ends  and  sides  of  each 
car  for  greater  security  to  men  in  coupling  and 
uncoupling  cars." 

The  Master  Car  Builders'  Rules  in  regard  to 
stei)s,  ladders  and  handholds  are  as  follows: 

** steps. — Two  good  substantial  steps,  to  be  made  of  wrought 
iron,  about  ^xl^  inches  section,  to  be  fastened,  one  to  each 
side  sill,  next  to  the  corner  of  the  oar  to  which  the  ladder  is 
attached,  on  cars  having  ladders,  and  to  diagonally  opposite 
corners  on  all  other  cars.  The  steps  to  be  not  less  tl^an  12 
inches  long,  measured  horizontally  between  the  sides,  and  the 
tread  to  be  not  less  than  8  inches  below  the  bottom  of  the  sill. 
The  side  of  the  step  next  to  the  corner  of  the  car  to  be  as  near 
to  the  end  of  the  car  as  is  practicable.  Each  side  of  the  step 
to  be  fastened  to  the  sill  with  two  ^-inch  bolts  and  nuts. 

**Ladd€rs. — Each  box  and  stock  car  should  have  two  iron  or 
wooden  ladders  with  not  less  than  five  steps  to  each  ladder; 
steps,  if  of  iron,  to  be  not  less  than  %-inch  diameter;  if  of 
wood,  to  be  not  less  than  lV^x2  inches,  and  to  be  made  of  hard- 
wood; the  steps  to  be  not  less  than  2Vij  inches  from  side  or  end 
of  car;  each  ladder  to  have  the  handhold  on  the  roof  directly 
over  the  top  of  ladder,  the  handhold  to  run  longitudinally  with 
the  car,  and  to  be  located  about  four  inches  from  the  side  edge 
of  the  roof.  When  iron  ladders  are  used  and  placed  on  ends 
of  car,  the  bottom  step  to  have  a  guard  or  projection  to  pre- 
vent men  slipping  when  swinging  around  the  end  of  car  to  get 
on  the  step. 

"Handholds. — Box  and  stock  cars  constructed  with  project- 
ing end  sills  with  end  ladders  should  be  provided  with  a  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  side  of 
car  over  each  step,  located  not  less  than  18  inches  nor  over  30 
inches  above  center  line  of  drawbar.  The  end  ladder  should 
be  located  on  left-hand  side  on  end  of  car  and  one  horizontal 
grabiron  or  handhold,  about  24  inches  long,  on  right-hand  side 
of  end  of  car  not  less  than  18  inchei^ior  over  30  inches  above 
center  line  of  drawbar,  the  lower  rung  of  ladder  being  a  suit* 
able  grabiron  for  opposite  side  of  end  of  car,  as  shown  on 
Fig.  26. 

"Box  and  stock  cars  constructed  with  projecting  end  sills 
with  side  ladders  located  over  steps,  the  lower  rung  of  such 
ladders  is  an  effective  grab.  They  should  also  be  provided 
with  two  horizontal  end  grabirons  or  handholds,  about  24 
inches  long,  located  on  each  Bide  of  end  of  car  not  less  than  18 
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Inches  nor  over  30  inches  above  the  center  line  of  draw-bar 
as  shown  on  Figure  27. 

"Box  and  stock  cars  not  constructed  with  projecting  end 
sills,  and  which  have  end  ladders,  should  be  provided  with 
horizontal  grabiron  or  handhold  about  24  inches  long  on  side 
of  car  over  each  step,  located  not  less  than  18  inches  nor  over 
30  inches  above  the  center  line  of  drawbar.  The  end  ladder 
should  be  located  on  left-hand  side  of  end  of  car  and  one  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  right-hand 
side  of  end  of  car  not  less  than  18  inches  nor  over  30  Inches 
above  center  line  of  drawbar,  the  lower  rung  of  ladder  being 
a  suitable  grab  for  that  side  of  end  of  car,  as  shown  on  Figure 
29.  End  ladders  constructed  without  side  frames  should  have 
the  lower  rung  provided  with  a  guard  to  prevent  the  foot  from 
slipping  o£F. 

"On  box  and  stock  cars  not  constructed  with  projectlug 
end  sills,  and  which  have  side  ladders  located  over  steps,  the' 
lower  rung  of  such  ladder  is  an  effective  grab.    They  should 

Fig.  26  '^«-  27 
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be  provided  with  two  horizontal  end  grabirons  or  handholds 
about  24  inches  long,  located  on  right-hand  side  of  end  of  car 
not  less  than  18  inches,  nor  over  30  inches  above  center  line 
of  drawbar,  as  shown  on  Figure  29. 

*'A11  gondolas  with  drop  ends  to  be  provided  with  horizontal 
grabirons  or  handholds  on  sides  of  car  over  each  step,  about 
24  Inches  long,  located  as  high  as  possible,  but  not  less  than  18 
inches  nor  over  30  inches  above  center  line  of  drawbar,  and 
two  grabirons  or  handholds  placed  under  the  sill  at  end  of 
car  as  near  the  face  as  will  insure  a  good  safe  fastening, 
the  outside  end  of  it  to  be  in  line  with  the  inside  face  of  the 
side  sill,  and  to  be  about  18  inches  long  with  a  space  not  less 
than  3  inches  between  it  and  the  end  sill,  as  shown  on  Figure 
^30.  If  preferred,  the  end  handholds  may  be  placed  on  the  face 
of  the  end  sill,  as  Rhown  in  the  alternate  illustration, 
Figure  30. 

"All  high-side,  fIxod-cn4  ftmwlAlft{«  AhouU  be  equipped  with  a 
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Vertical  grabiron  or  handhold  over  steps  on  the  sides  of  the 
car,  about  24  inches  long,  the  lower  end  to  be  placed  about  6 
inches  above  the  floor  of  the  car,  and  two  horizontal  grabirons 
or  handholds  on  each  end  of  car,  about  24  inches  long,  4  inches 
from  the  outside  of  car  and  not  less  than  IS  inches  nor  over 
30  inches  above  center  line  of  drawbar;  exception  to  be  made 
where  the  car  is  provided  with  a  brake  step,  in  which  case  the 
bracket  of  the  brake  step  can  be  used  as  a  grabiron  on  that 
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side  of  end  of  car,  as  shown  on  Figure  31,  for  low  sides.  It 
is  also  recommended  that  where  the  side  of  a  gondola  car  is 
too  high  for  a  man  standing  on  the  step  to  reach  the  top,  there 
should  be  two  additional  vertical  grabirons  or  handholds  placed 
on  each  side  of  end  of  car,  extending  from  within  4  inches  of 
the  top,  to  be  about  18  inches  long,  as  shown  on  Figure  31. 
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"Tank  cars  should  be  provided  with  horizontal  grabirons 
•r  handholds,  about  24  inches  long,  on  sides  over  steps;  but 
cars  provided  with  safety  railings  on  sides  do  not  require  side 
grabirons  or  handholds,  but  should  be  provided  with  two  end 
grabirons  or  handholds,  about  18  inches  long,  located  on  under 
side  of  end  sill,  the  same  as  for  drop-end  gondolas  and  as 
shown  on  Figure  32.    If  preferred,  the  end  handholds  may  be 
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placed  on  the  face  of  the  end  sill,  as  shown  in  the  akernate 
illustration.  Figure  32. 

"All  flat  cars  to  be  provided  with  horizontal  grabirons  or 
handholds  on  sides  of  cars  over  steps,  about  24  inches  long, 
and  if  not  equipped  with  step,  one  grabiron  or  handhold  on 
each  side  near  end  of  car,  where  coupler  unlocking  rod  is 
located,  and  two  end  grabirons  or  handholds,  about  18  inches 
long,  placed  under  the  sill  as  near  the  face  as  will  insure  li 
good  safe  fastening,  the  same  as  for  drop-end  gondolas,  and  as 
shown  on  Figure  33.  If  preferred,  the  end  handholds  may  be 
placed  on  the  face  of  the  end  sill,  as  shown  in  the  alternate 
illustration.  Figure  33. 

"It  is  also  recommended  that  all  grabirons  or  handholds 
shall  be  secured  by  through  bolts  of  */^-inch  diameter,  with  nuts 
on  the  outside  and  riveted  over  wherever  it  is  possible  to  do  so, 
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and  where  lag  screws  are  used  they  shall  be  not  less  than 
%-inch  diameter  and  3  inches  long,  and  screwed  into  solid 
wood. 

"Handholds  on  end  sills  should  have  at  least  2  inches  clear- 
ance behind  them,  and  all  other  handholds  should  have  at  least 
2*^  inches  clearance  behind  them. 

"All  handholds  should  be  made  of  iron  not  less  than  %- 
inch  diameter;  handholds  on  sides  and  cuds  of  cars  should  be 
about  24  inches  long  in  the  clear;  those  on  end  sills  to  be 
made  shorter  only  when  it  Is  impossible  to  use  this  length.' 


>> 


^Vnotber  attacliment  for  the  protection  and  aid 
of  traimuen  is  the 

Staff  and  Wheel  Brake.-The  sliaft"(Plate  I, 
No.  164)  if  the  Master  C'ar  Buliders'  recommenda- 
tion be  followed  should  "be  placed  on  what  is  the 
left  hand  corner  of  the  car  when  a  jierson  is  stand- 
ing on  the  track  facing  the  end  of  the  car.  The 
rachet  wheel  (Plate  1,  No.  121)  and  brake  pawl 
(Plate  I,  No.  122)  to  be  fastened  to  a  suitable  cast- 
ing attached  to  t^e  roof.  The  center  of  the  brake 
shaft  to  be  20  inches  from  the  middle  of  the  car,  as 
shown  in  Figure  34.  The  lower  end  of  the  brake- 
shaft  is  usually  supported  by  a  bracket  of  wrought 
or  cast  iron  bolted  to  tlie  end  sill  or  by  an  exten- 
sion of  the  draw-bar  carry-iron  (Plate  I,  154).  A 
cast  iron  rest  or  box  fastened  to  the  end  sill  with 
lag  screws  is  provided  to  ])revent  the  springing  of 
the  rod.  The  upper  end  of  the  shaft  is  guided  by 
a  casting  ordinarily  i)laced  on  the  roof;  attached 
to  this  is  a  pawl  engaging  with  the  ratchet  wheel 
keyed  to  the  shaft  (Plate  I,  Nos.  121,  122.)  The 
brake  ratchet  wheel  attached  to  the  brake  shaft 
has  teeth  shaped  like  saw-teeth,  into  which  the 
j)awl  or  dog  as  it  is  sometimes  called,  engages, 
thus  preventing  the  wheel  and  shaft  from  turning 
backward.  In  some  forms  the  ratchet  wheel  has 
the  ratchet  upon  the  under  side,  instead  of  on  the 


58 


CARS, 


edge,  the  pawl  being  automatically  pressed  up- 
ward against  the  teeth  by  a  eountei'w?ight  called 
the  brake-pawl  dog  and  without  being  adjusted 
by  the  foot  of  tlie  brakenian.  In  other  instances 
the  arrangement  of  the  pawl  and  the  distance  the 
brake  staff  can  project  above  the  roof  of  the 
car  is  the  limiting  figure  for  the  length  of  the 
brake  staff  on  all  cars  with  super-structure  similar 
to  box  cars.    For  flat  and  gondola  cars  the  pawl 

Fig.  34 
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POSITION  OF  BRAKE  SHAFT  STEP,  LADDER  AND  RUNNING  BOARD. 

and  ratchet  are  secured  close  to  the  floor  of  the 
caj;,  ordinarily  on  the  end  sill,  and  the  staff  is 
just  high  enough  to  be  ojx^rated  conveniently  by 
the  trainmen.  If  the  staff  cannot  project  far 
enough  above  the  roof  to  make  it  convenient  to 
operate  a  step  is  provided  as  shown  in  Plate  T, 
No.  100  for  the  trainmen  to  stand  on  when  apply- 
ing  or  releasing  the  hand  brakes.    This  construe- 
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tion  is  not  desirable  but  is  often  compulsor;-.  The 
iisuiil  method  of  ajiplying  the  brake  staff  is  shown 
in  Figure  34,  also  in  Plate  VIII. 

Side  Doors.~The  simplest  and  most  commonly 
used  form  of  door  (Plate  I,  92)  is  the  "batten" 
door.  Its  construction  is  not  complicated  which 
has  probably  been  the  reason  for  its  general  use. 
The  boards  of  which  it  is  made  are  similar  to 
those  used  for  the  siding  of  the  car.  These  are 
clinch  nailed  to  three  or  more  battens  as  indicated 
in  the  illustration,  Figure  35. 
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Another  form  of  construction  sometimes  used  is 
the  framed  door  which  consists  of  a  hardwood 
frame  to  whicli  a  panel  of  sheathing  is  ap|)lied  as 
indicated  in  the  illustration,  JTigiire  Hli.  This  con- 
struction, however,  is  verj'  exiiciisive  and  is  not 
used  to  any  great  extent.  The  rails  are  subject 
to  rotting  out  on  account  of  the  water  which  i*. 
caught  on  them  as  it  runs  off  from  the  panels.  A 


Fig.  36 


better  construction  of  framed  door  and  one  more 
in  general  use  is  shown  in  Plate  I.  In  this  the 
panel  of  sheathing  completely  covers  the  rails 
(Plate  I,  Nos.  !)4,  P.")  and  96)  and  is  made  flush 
with  the  stiles  (Plate  I,  93).  This  door  will  shed 
the  rain  freely  and  there  are  no  places  for  it  to 
lodge  and  cause  decay. 

The  material  used  for  the  frame  is  usually  ash 
rather  than  oak,  because  if  is  less  liable  to  dis- 
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tortion,  a  trouble  which  seriously  interferes  with 
the  working  of  car  doors.  The  stiles  and  rails  are 
secured  to  each  other  by  mortises  and  tenons  or 
by  gaining,  either  form  of  construction  being  used 
as  suits  the  particular  ideas  of  the  designer.  The 
form  of  construction  of  side  door  for  box  cars 
recommended  by  the  Master  Car  Builders'  Asso- 
ciation is  shown  in  Figure  37. 

The  framing  and  the  boards  composing  the 
panel  must  be  securely  fastened  together  prefer- 
ably with  screws. 

In  the  suspension  of  doors  it  is  necessary  to  so 
arrange  the  details  that  there  will  be  no  chance 
for  the  rain  to  beat  in  around  them  and  thus  dam- 
age the  lading.  If  the  style  of  hanging  makes  a 
cap  over  the  top  of  the  door  to  act  as  a  water- 
shed there  is  no  need  of  any  further  protection. 
However,  if  no  shed  is  thus  provided  a  special 
cap  or  protecting  covering  has  to  be  used.  This 
is  noticeable  in  the  details  of  tL  ^  doors  shown. 

Side  doors  are  made  to  slide  backwards  and  for- 
wards for  opening  and  shutting,  usually  opening 
to  the  right.  There  are  two  general  methods  of 
construction ;  first  supporting  the  door  at  the  bot- 
tom and  second,  suspending  it  from  the  top. 

In  the  first  method  the  door  slides  by  means  of 
two  cast  iron  grooved  shoes  secured  to  it  by 
bolts  with  square  or  oval  heads  let  in  flush  with 
the  inside  face  of  the  door  on  a  track  which  is  a 
bar  of  wrought  iron  usually  lA"  x  2"  section.  The 
groove  of  the  shoes  should  be  ample  m  depth  and 
width  to  prevent  cramping  if  the  track  be  bent. 
The  track  is  as  long  as  the  door  is  wide  with  the 
width  of  the  door  opening  added.  It  is  blocked  out 
from  the  side  of  the  car  with  cast  iron  brackets 
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bolted  the  nuts  of  wliicli  should  be  on  the  inside  of 
the  sill.  The  door  is  kept  in  place  and  guided  at 
the  top  by  a  cap  which  may  be  a  hard  wood  strip 
rabbeted  to  fit  over  and  hold  tlie  door.  A  more  effi- 
cacious and  stronger  method  is  to  use  a  strap  of 
iron  to  lip  over  the  door  which  is  a  little  lighter 
than  that  used  for  the  track  and  support  it  in 
place  by  a  strip  of  lumber.  Sometimes  hooked 
hangers  are  secured  to  the  top  of  the  door  which 
lip  over  this  guiding  strap  with  the  idea  of  pro- 
viding an  auxiliary  means  of  support  for  the 
door  if  the  bottom  rail  or  shoe  should  in  any 
way  become  defective  or  be  lost.  A  space  is  left 
between  the  door  and  the  cap  to  provide  against 
bulging  of  the  door  caused  by  swelling  of  the 
lumber. 

The  door  is  usually  prevented  from  running 
back  off  its  track  by  a  stop  of  wood  or  cast  iron 
(Plate  I,  No.  134)  attached  to  the  side  of  the  car. 
The  stop  is  fastened  to  the  car  by  one  or  two  lag 
screws  or  bolts  extending  through  the  siding  and 
into  the  girth  or  into  one  of  the  posts  or  braces. 
The  stop  need  not  be  used  if  the  end  of  the  track 
is  turned  in  and  bolted  to  the  car.  A  closed  door 
stop  (Plate  I,  No.  97)  is  also  provided  to  hold  the 
door  in  the  correct  position  in  front  of  the  door 
opening..  It  is  of  oak  and  is  secured  by  bolts  to 
the  door  post  as  shown.  The  suspension  illustrat- 
ed in  Figure  35  shows  the  general  scheme  of  sup- 
porting doors  from  the  bottom  and  guiding  them 
at  the  top. 

The  second  method  of  placing  doors  viz., 
by  supporting  from  the  top,  may  be  de- 
scribed as  follows:  A  track  (Plate  I,  No. 
177),  is  supported  immediately  above  the  door, 
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east  iron  thimbles  at  each  bolt,  or  a  strip  of 
wood  extending  the  length  of  the  track, 
being  used.  The  hangers  (Plate  I,  No.  125), 
are  of  malleable  or  wr^ought  iron,  each  fastened 
to  the  door  with  bolts.  They  are  at  times  made 
plain  but  more  frequently  are  provided  with 
some  form  of  cast  or  friction  rollers,  or  sheaves, 
on  which  the  door  rolls.  The  door  is  guided  and 
kept  in  place  by  cast  iron  brackets  (Plate  1,  No. 
127).  These  may  be  arranged  to  allow  the  proper 
clearance  or  an  additional  space  may  be  allowed 
so  that  a  wedge  may  be  inserted  in  a  slot  pro- 
vided for  that  purpose  when  the  door  is  closed, 
thereby  shutting  it  tighter.  Sometimes  a  grav- 
ity button  of  cast  iron  or  wood  faced  with  a 
wrought  iron  plate  is  hinged  with  a  bolt  or  lag 
screw  to  each  lower  comer  of  the  door.  This 
button  will  swing  or  can  be  forced  into  place 
when  the  door  is  shut,  accomplishing  the  same 
purpose  as  the  wedge.  A  good  example  of  this 
type  of  door  suspension  is  shown  in  Figure  37 
which  gives  the  Master  Car  Builder's  Recom- 
mended doors. 

Side  Door  Fastenings  are  a  hasp  (Plate  I,  No. 
128)  staple  (Plate  I,  No.  130)  and  pin  (Plate  I, 
No.  129).  These  are  made  in  various  forms  either 
of  cast,  malleable  or  wrought  iron.  Care  should 
be  taken  that  they  are  so  securely  attached  with 
bolts  that  they  cannot  be  removed  when  the  door 
is  closed.  The  pin  is  perforated  near  its  point  so 
that  a  wire  or  tin  strip  can  be  passed  through  it 
for  the  purpose  of  sealing. 

The  fact  that  a  perfectly  satisfactory  car  door 
is  so  difficult  to  attain  has  led  manufacturers  to 
make  a  si3ecialty  of  this  particular  part  of  a  car. 
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It  would  be  impossible  within  the  limits  of  a 
work  of  this  character  to  give  examples  of  all  of 
them,  but  as  indicating  the  problem  to  be  solved 
and  some  of  the  methods  adopted  to  overcome  the 
difficulties  encountered  the  following  illustration 
(Figure  38)  of  the  ** Jones  Car  Door"  manufac- 
tured by  the  Jones  Car  Door  Company  of  Chi- 
cago is  given. 

For  the  Jones  Car  Door  the  following  advan- 
tages are  claimed:  It  has  been  successful  in 
practical  use;  it  is  easily  oj)erated  but  is  wedged 
fast  by  its  own  weight  at  whatever  point  left  and 
will  not  slam  to  and  fro;  when  closed  the  per- 
manent iron  cleat  does  away  with  temporary 
cleating  and  makes  it  a  cinder,  rain  and  dust 
proof  door;  its  weight  is  on  the  wheels  only  when 
operated ;  it  has  all  the  good  features,  but  not  the 
disadvantages  of  a  flush  door ;  it  is  equipped  with 
burglar  proof  brackets,  one  at  each  corner  of  the 
opening  for  ventilated  fruit  cars  and  one  at  the 
comer  opposite  the  seal  for  ordinary*  box  cars ; 
when  closed  the  door  wedges  against  the  side  of 
the  car,  both  top  and  bottom  and  is  held  snugly 
between  the  stop  and  ])ennanent  iron  cleat. 

In  the  operation  of  this  door  a  downward  pull 
of  a  few  pounds  on  the  liaiulle  (limited  to  two 
inches  by  a  stop  in  the  connecting  rod  coming  in 
contact  with  the  up])er  ^nide  strap)  raises  the 
door  on  the  wheels;  the  cleat  wedge  under  the  up- 
per right  corner  of  flio  door  forces  it  out  past 
the  cleat  and  permits  it  to  hang  freely. 

Illustrations  Figs.  39  to  48  will  serve  to  show 
the  distinguishing  features  of  some  of  the  various 
forms  of  doors  commonly  met  with. 

End  Doors.— ^luny  box  cars  are  not  provided 
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with  this  kind  of  door,  but  it  ia  essential  in  the 
handling  of  certain  kinds  of  freight  sucli  as 
lumber,  etc.    There  is  no  fixed  rule  for  tlieir  loca- 
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lion,  however,  they  may  be  said  to  te  generally 
placed  in  the  center,  between  the  ])osts  and  above 
the  girth.     A  common  construction  and  sus])en 
sion  is  shown  in  the  following  illustration,  Fig- 
ure 49: 

Generally  speaking  the  construction  is  the  same 
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as  that  of  the  side  door  but  on  a  smaller  scale  and 
what  has  been  said  about  side  doors  refers  with 
equal  force  to  end  doors.  If  the  door  is  locked  from 
the  inside  a  pin  and  bracket  are  used ;  if  on  the  out- 
side, a  hasj)  and  staple  with  proi)er  provision  for 
sealing.     A  diagram  showing  the  recommended 
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practice  of  the  Master  Car  Builders'  Association 
in  regard  to  Box  Car  End  door  and  fixtures  is 
given  in  Figure  37. 

Groi»  Doors.— The  grain  door  (Plate  I,  No.  101) 
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is  really  a  continuation  of  tiie  lining  of  tiie  car 
across  the  door  opening.  It  should  therefore  be  of 
the  same  height.    There  are  many  styles  in  use 
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covered  by  patents.  The  difficulty  seems  to  be  to 
devise  a  door  that  is  durable  aiid  undetaehable. 
Tnstead  of  attempting  to  use  a  collapsible  grain 
door  many  railroads  use  only  a  ©heap  slab  door 
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which  usually  is  broken  up  and  destroyed  when 
the  car  is  unloaded.     They  flud  that  this  practice 
is  more  economical  than  to  attempt  to  apply  and 
keep  iu  repair  any  form  of  pennanent  door. 
An  ordinary  form  of  grain  door  is  given  in  the 
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Fig.  50.  This  door  is  made  with  matelied 
boards  and  battens  of  pine;  the  top  and  bottom 
boards  arc;  usually  of  oak  as  they  are  more  ex- 
posed to  injiir>'.  Iron  guides,  attached  to  the  in- 
side faces  of  the  door-posts  with  screws,  serve  to 
hold  the  door  when  in  jiosition.  Tlie  bottom  of 
the  door  rests  against  a  thresliold  of  Vi  x  4*4  inches 
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of  wrought  iron.  Cast  iron  buttons  secured  to  the 
side  of  the  door  posts  prevent  the  raising  of  the 
door.  A  cast-iron  bracket  or  pocket,  termed  a  lift- 
iron  attached  to  the  outside  near  the  bottom  edge 
serves  as  a  purchase  to  a  bar  by  which  the  door 
is  opened  if  desired  before  the  car  is  unloaded, 
Wli«u  not  in  me  th«  door  i»  siupendad  from  th« 
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plate,  doHe  to  tlie  doorway  on  hooks  or  pins.  A 
short  ehaiu  is  used  to  jn-eveut  the  door  being  car- 
ried off. 

As  iu  the  case  of  side  doors  there  are  many 
special  and  i>atented  forms  of  gi-ain  doors  in  use 
of  more  or  less  complexity.    One  example  is  the 
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Canales  Grain  Door  the  construction  of  which  is 
indicated  in  the  following  drawing,  Figure  51. 

The  Canales  grain  door  consists  of  a  frame  B 
wliich  rests  against  the  inside  of  the  pennanent 
door  frame  of  the  car  ;iiid  in  the  lower  portion  of 
the  frame  B  are  hinged  two  steel  shutters  D  and 
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Dl  SO  arranged  that  they  swing  from  the  inside 
outward.  The  shutters  are  riveted  to  a  cross  bar 
d  which  is  jourualled  in  the  side  of  the  frame  B. 
Tlie  space  from  the  shutter  D  to  the  top  of  the 
frame  is  filled  in  by  the  panel  c.  The  shutters  are 
held  in  position  by  vertical  levers  E  which  are 
hinged  at  the  top  of  the  frame  B.  The  lower  end  of 
each  bar.  is  locked  in  place  by  an  arm  g,  secured 
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on  a  horizontal  shaft  f  in  such  a  way  that  when 
the  shaft  is  turned  the  arm  releases  the  lever.  The 
lever  e  is  composed  of  a  bar  of  T-iron  and  the  lower 
end  is  prevented  from  moving  laterally  by  forming 
the  arm  g  bifurcated  and  having  it  fit  over  the  web 
-  of  the  lever  E.  The  arms  g  are  held  in  locking  posi- 
tion by  means  of  the  lever  h  on  the  shaft,  secured 
in  plac«  hy  a  latoh  h^  h«ld  by  a  pin  i.    When  the 


piu  is  pulled  the  lower  ends  of  the  levers  K  are  r&- 
leased  and  the  shutters  are  free  to  swiuj?  outward, 
thus  discharging  the  grain  from  the  two  openings. 
The  door  is  i)revented  from  lifting  by  guides  j  on 
the  inside  of  tlie  car  and  it  is  prevented  from 
moving  laterally  by  the  angle  pieces  j'  which  sli)) 
down  over  the  corners  of  the  door  frame  and  are 
dove-tailed  to  the  guide. 
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"The  McGuire  Star  Grain  Door"  is  illustrated 
in  Figure  5:^,  which  shows  the  single  and  double 
door,  both  in  position  and  stored  under  the' roof. 
The  single  door  oan  bo  applied  up  to  a  height  of 
3'  fi";  if  a  higher  door  than  this  is  wanted,  the 
double  door  with  the  additional  loaf  or  flap  is 
necessary. 

The  "C'liicago  Kabbcted  Ornin  Door"  differs 
only  slightly  from  the  Mofluiro  in  minor  details.  • 
It  is  illustrated  in  Figure  53. 
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CHAPTER  IV. 

THE  FREIGHT  CAR  TRUCK.— THE  DETAH^S,  WHEELS, 
AXLES,  JOURNAL  BOXES,  ARCH  BARS,  TIE  BARS, 
BOLSTER,  SPRING  PLANKS,  SPRINGS. 

The  essential  members  of  a  truck  it  will  be  noted 
are:  Wheel,  (Plate  IT,  No.  1);  Axle,  (Plate  II, 
No.  7);  Journal  Boxes,  (Plato  II,  No.  35);  An^h 
Bars,  (Plate  II,  Nos.  31,  32) ;  Tie  Bars,  (Plate  II, 
No.  33);  Truck  Columns,  (Plate  II,  No.  14); 
Bolster,  (Plate  II,  No.  38) ;  Springs,  (Plate  IT, 
No.  43). 

Wheels.— These  are  circular  frames  or  disks  re- 
volving on  an  axis,  which  support  the  truck  upon 
the  rails  and  upon  which  the  vehicle  moves.  They 
were  at  first  very  much  like  the  ordinary  wheels  of 
a  common  wagon  and  were  guided  by  a  flange  or 
li])  on  the  outside  of  the  rail.  The  flange  on  the 
wheel  was  a  later  device.  Car  wheels  are  either  cast 
solid  and  chilled  or  are  steel-tired.  Those  used 
under  freight  cars  are  almost  invariably  made  of 
cast  iron,  tough  in  the  center  and  chilled  hard  in  the 
tread  and  flange.  Figure  (51,  shows  the  details  of 
cast-iron  wheels  recommended  by  the  Master  Car 
Builders*  Association.  The  following  are  the  sjxjci- 
fications  adopted  by  one  of  the  larj2:est  and  best 
managed  railroads  of  the  country,  for  its  cast  iron 
wheels.  In  this  connection,  it  sliould  be  said  that 
all  wheels  for  passengers  cars  are  guaranteed  by 
the  makeis  to  perform  a  certain  mileage  and  all 
wheels  for  freight  cars  to  last  an  agreed  length  of 
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time.  As  it  would  be  impossible  to  ascertain  the 
mileage  of  wheels  under  freiglit  cars  which  are 
constantly  running  on  other  company's  lines,  the 
time  basis  becomes  necessarJ^ 

SPECIFICATIONS  FOR  CAST  IRON  WHEELS. 

All  cast  iron  wheels  purchased  by  or  used  in  the  con- 
struction of  cars  for  this  company  must  meet  the  require- 
ments of  the   following  specifications: 

Kind  of  Wheel 

Passenger  cars    

Passenger  cars    

I^rge    freight    cars. 
Small    freight   cars. 

The  design  of  the  wheels  must  conform  in  the  tread  and 
flange  to  the  standard  form  adopted  by  the  Master  Car 
Builders'  Association,  and  in  position  of  hub  and  length  of 
same  to  the  drawings  accompanying  these  specifications. 

Each  wheel  must  have  cast  upon  it  the  name  of  the 
maker,  date  of  casting,  weight  and  number.  Wheels  for 
passenger  cars  must  have  the  letters  "Pass.,"  and  wheels  for 
freight  oars  must  have  the  letters  "Frt."  cast  upon  them  in 
letters  not  less  than  IVl  inches  long. 

The  circumference  of  each  wheel  must  be  measured  by 
the  maker  and  a  mating  number  put  on  it  with  light  col- 
ored paint,  as  follows: 

If  wheel  is  Vi"  large  mark  it  "I." 
if  wheel  is  %"  large  mark  it  "II." 
If  wheel  is  nominal  mark  it  "0." 
If  wheel  is  W  small  mark  it  "III." 
If  wheel  is  %"  small  mark  it  "IIII." 

The  nominal  circumference  of  wheels  made  at  any  one 
foundry  must  always  be  the  same. 

Each  wheel  must  have  cast  upon  its  back  a  record  brand 
as  shown  on  drawing  accompanying  specifications. 

Wheels  must  be  so  nearly  circular  that  when  a  ring  gauge, 
made  truly  circular,  is  placed  over  the  tread  and  touches  at 
any  point,  it  will  not  be  more  than  V32  inch  away  from 
the  tread  at  any  other  point. 

Flange  gauges  made  as  shown  on  drawing  accompanying 
these  specifications  will  be  used  to  determine  the  maximum 
and  minimum  thickness  of  the  flanges  that  will  be  accepted. 
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The  flange  on  the  same  wheel  must  not  vary  more  than  3/82 
inch  in  thickness. 

The  Master  Car  Builders*  standard  tape  will  be  used  for 
measuring  the  circumference  of  wheels.  Wheels  will  not  be 
accepted  for  any  service  if  the  circumference  varies  more 
than  ^  inch  from  the  nominal  circumference.  Wheels  will 
not  be  accepted  for  passenger  car  service  if  the  circumference 
varies  more  than  %  inch  from  the  nominal  circumference. 

The  body  of  the  wheel  must  be  free  from  blow  holes, 
slag,  etc.^  and  the  hubs  solid  and  free  from  drawing.  The 
tread  and  throat  must  be  smooth  and  free  from  chill  marks, 
wrinkles,  slag  and  sweat. 

The  fractures  of  the  wheels  broken  must  show  clean  grey 
iron  free  from  slag,  dirt,  honey-combing,  etc. 

The  depth  of  the  clear  white  iron  must  not  be  more  than 
%  inch,  nor  less  than  ^  inch  in  the  middle  of  the  tread, 
nor  more  than  %  inch,  nor  less  than  %  inch  at  the  throat 
and  must  not  vary  more  than  >4  inch  in  depth  around  the 
tread  or  flange  in  the  same  wheel. 

For  each  51  wheels  or  fraction  thereof,  offered  for  inspec- 
tion  or  from  each   day's  make^   if  less  than  51  wheels  are 
made  on  one  day,  one  wheel  will  be  selected  by  a  represent- 
.atlve  of  the  Railway  Company  and  subjected  to  the  follow- 
ing test  for  strength: 

The  wheel  will  be  placed  flange  downward  upon  an  anvil 
block  weighing  not  less  than  1,700  pounds,  set  on  rubble 
masonry  2  feet  deep,  and  having  3  supports  not  more  than 
5  inches  wide,  for  the  flange  to  rest  upon.  It  shall  be 
struck  centrally  upon  the  hub  by  a  weight  of  140  pounds 
falling  from  a  height  of  12  feet.  The  minimum  number  of 
blows  which  each  size  wheel  must  stand  without  breaking 
into  two  or  more  pieces  is  shown  by  the  table  at  the  head 
of  these  specifications. 

If  the  wheel  tested  breaks  into  two  or  more  pieces  under 
the  test,  the  50  wheels  or  fraction  thereof  represented  by  it 
will  be  rejected.  If,  however,  the  wheel  should  stand  the 
test  the  50  wheels  or  fraction  thereof  represented  by  It  will 
be  accepted,  subject  to  the  return  of  all  wheels  that  are 
found  upon  boring  and  mounting  to  be  defective,  or  that  do 
not  conform  to  these  specifications. 

Claim  for  replacement  shall  be  made  on  the  following 
basis:  Bills  will  be  rendered  against  the  manufacturers  of 
the  wheels,  or  car  builders  (if  placed  under  by  such)  for 
the  difference  between  the  cost  of  the  new  wheel  delivered 
to  the  Railway  Company,  less  the  mileage  or  time  made  by 
the  wheel,  and  the  value  of  the  scrap  computed  on  the  basis 
of  the  agreed  valuation  per  gross  ton  for  same.  To  which 
will  be  added  50  cents  for  each  freight  wheel  and  75  cents 
for   each   passenger   wheel   for  the  labor  of   removing  and 
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replacement  of  all  failing  to  make  their  guarantet^d  time  or 
mileage.  The  following  example  illustrates  the  method  of 
computing: 

Value  of  new  wheel,  say 18.00 

Value  of  scrap,  say 4.00 


Net  cost   14.00    for   75,000   miles,   or   5.7 

cents  per  1,000  miles. 

35,000  miles  shortage  at  5.7  cents  per  1,000  miles |1.99 

Add  for  labor  of  changing 75 


12.74 


Passenger  car  wheels  will  be  figured  on  the  basis  of  1,000 
miles.  Freight  car  wheels  will  be  figured  on  the  basis  of 
months.  No  fraction  of  month  or  1,000  miles  will  be  con- 
sidered. 

No  credit  will  be  allowed  manufacturers  for  wheels  that 
make  more  than  the  guaranteed  mileage  or  time. 

In  failure  of  wheels  to  make  the  guaranteed  mileage  or 
service  in  time,  each  wheel  will  be  considered  independently 
of  its  mate  on  the  same  axle  and  without  reference  to  its 
location  in  truck.  No  claim  for  failure  of  a  wheel  shall  be 
made  on  account  of  failure  of  its  mate,  nor  shall  claim  for 
failure  on  account  of  defect  of  any  wheel  bar  a  claim  for  fail- 
ure on  account  of  similar  defect  of  its  mate,  or  other  wheels 
located  in  same  truck. 

Claim  for  failure  to  make  guaranteed  mileage  or  time 
service  will  .be  made  and  prompt  settlement  required  when 
caused  by  any  of  the  following  defects: 

1.  Shelled  out,  if  due  to  quality  of  the  metal. 

2.  Comiby. 

3.  Seams. 

4.  Worn  through  chill  or  worn  hollow. 

5.  Burst,  if  under  30  tons  pressure. 

6.  Broken  flange,  when  not  caused  by  being  worn  thin  or 
derailment. 

7.  Cracked  plate. 

8.  Cracked  brackets. 

9.  Broken  in  pieces  if  not  due  to  wreck  or  derailment. 

No  failed  wheels  will  be  held  longer  than  one  week  for 
manufacturers'  inspection,  the  Railway  Company  reserving 
the  right  to  dispose  of  the  same  promptly  and  to  its  best 
advantage.  Manufacturers,  however,  will  be  given  facilities 
and  assistance  in  the  inspection  of  any  wheels  that  are 
awaiting  disposition  which  have  been  removed  for  defects 
chargeable  to  manufacturers  under  these  specifications. 
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THEBMAL  TEST. 


From  each  day's  make  of  wheels,  one  will  be  selected  by 
the  representative  of  the  Railway  Company  and  subjected 
to   the   following   thermal   test: 

The  wheel  must  be  laid  flange  down  in  the  sand,  and  a 
channel. way  one  and  one-half  (IV^)  inches  wide,  and  four 
(4)  inches  deep,  must  be  molded  with  green  sand  around 
the  wheel.  The  clean  tread  of  the  wheel  must  form  one 
side  of  this  channel  way,  and  the  clean  flange  must  form 
as  much  of  the  bottom  as  its  width  will  cover.  The  channel 
way  must  then  be  filled  to  the  top  with  molten  cast  iron, 
which  must  be  hot  enough  when  poured,  so  that  the  ring 
which  is  formed  when  the  metal  is  cold  shall  be  solid  or 
free  from  wrinkles  or  layers.  The  time  when  the  pouring 
ceases  must  be  noted,  and  two  minutes  later  an  examination 
of  the  wheel  must  be  made.  If  the  wheel  is  found  broken 
in  pieces,  or  if  any  crack  in  the  plate  extends  through  the 
tread,  the  wheels  represented  by  the  tests  will  be  rejected. 

Wheels  will  be  inspected  and  tested  at  the  works  where 
they  are  made.  The  manufacturers  must  notify  the  proper 
official  of  the  Railway  Company  at  least  two  days  before 
the  wheels  will  be  ready  for  inspection  and  must  furnish, 
free  of  cost,  test  wheels,  testing  apparatus  and  assistance 
necessary  to  make  satisfactory  inspection  and  tests.  If  the 
Engineer  of  Tests  prefers  to  test  and  inspect  the  wheels 
after  they  reach  their  destination,  the  manufacturer  will  be 
notified  to  ship  them  with  the  understanding  that  if  they 
fail  to  meet  the  requirements  of  these  specifications,  they 
will  be  rejected  and  returned  at  the  expense  of  the  manu- 
facturers. 

The  following  standard  terms  and  ganging 
points  for  wheels  and  track  have  been  adopted  by 
the  Master  Car  Builders'  Association: 

1.— Track  rails  are  the  two  main  rails  forming 
the  track. 

2.— (Jauge  of  Track  is  the  shortest  distance  be- 
tween the  heads  of  track  rails. 

3.— Base  Line,  for  wheel  gauges,  is  a  line  parallel 
to  the  axis  of  the  wheels  drawn  through  the  point 
of  intersection  of  tread  with  a  line  perpendicular 
to  the  axis,  and  passing  through  the  center  of  the 
throat  curve. 


4.— Inside  Gauge  of  Flaoges  is  the  distance  be- 
tween backs  of  flanges  of  a  pair  of  mounted  wheels 
measured  on  a  line  |):irallt'l  to  the  l)ase  iiiu-,  but  Vi 
inch  nearer  to  the  axis  of  the  wheels, 

5.— Gauge  of  Wheels  is  the  distance  between  the 
outside  faces  of  flanges  of  a  pair  of  mounted, 
wheels  measured  on  a  line  parallel  to  the  base  line, 
but  '^/„4  inch  farther  from  the  axis  of  the 
wheels. 
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6.  — Tliickness  of  Flange  is  the  distance  measured 
parallel  to  the  base  line  between  two  lines  perpen- 
dicular thereto,  one  drawn  through  the  point  of 
measurement  of  "inside  gauge  of  flanges,"  nnd  the 
other  drawn  through  the  i)oint  of  measurement  of 
"gauge  of  wheels." 

7.  — Width  of  Tread  is  the  distance  measured 
parallel  to  the  base  line  from  a  line  peri^endicular 
thereto,  drawn  through  the  point  of  measurement 
of  "gauge  of  wheels"  to  the  outer  edge  of  tread. 

8.  — Check  Gauge  Distance  is  the  distance 
measured  parallel  to  the  base  line  between  two 
lines  perpendicular  thereto,  one  drawn  through  the 


point  of  measurement  of ' '  inside  gauge  of  flanges ' ' 
on  either  wheel,  and  the  other  drawn  through  point 


of  meaBureraent  of  "gauge  of  wheels"  on  mate 
wheal. 
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9. —Over  all  Gauge  is  the  distance  paralle]  to 
base  line  from  outer  edge  of  one  wheel  to  the  outer 
edge  of  mate  wheel. 

The  above  mentioned  wheel  gauge  distances  are 
either  directly  or  by  inference  as  follows : 

Inside  gauge  of  flanges 4  feet  5%  inches. 

Gauge    of    wheels 4    "      8%      " 

Thickness    of   flange 1% 

Width  of  tread 4%      " 

Check    gauge    distance 4    "      6%      " 

Over  all   gauge 5    "     4%      " 

Fig.  57 

'^  Oil     ^  X     \\%    o 


The  figures  indicating  the  years  must  be  changed  annually 
so  that  10  years*  record  will  be  shown  on  each  wheel. 
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These  terms  and  gauging  points  are  illustrated 
in  the  accompanying  chart,  Figure  59,  which  also 
shows  the  standard  reference,  check  and  guard  rail 
gauges. 

The  following  drawing.  Figure  60,  illustrates 
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the  Master  Car  Builders'  standard  gauge  for 
locating  the  wheels  equidistant  from  the  center  of 
the  axle.  The  association  has  decided  that  all  axles 
should  be  carefully  marked  at  the  exact  central 
point  between  the  centers  of  the  .journals  and  that 
in  mounting  wheels,  they  should  be  carefully 
gauged  from  this  center  mark. 
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In  selecting  and  mountiug  wlieels,  the  recom- 
mended i)ractice  of  the  Association  is  as  follows: 


First.  That  wheels  with  flanges  worn  to  a  thickness  or 
1  V„  Inches  or  less  shall  not  be  remounleti, 

Serond.  That  the  thickness  of  flanges  of  wheels  fitted  on 
the  same  axle  should  be  equal  and  should  never  vary  more 
than  V,.  ineh. 

Third.  That  In  mounting  wheels,  new  or  second  hand,  the 
standard  wheel  check  gauge  abould  be  used  in  the  following 
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After  one  wheel  is  pressed  Into  position,  place  the  stop  "A" 
or  "B"  of  the  check  gftuge  (Figure  59)  against  the  inside  of 
the  flange  of  the  wheel  with  the  thinner  flange  with  the  cor- 
responding tread  stop  "C"  or  "D"  against  the  tread  of  the 
wheel.  Press  the  other  wheel  on  the  axle  until  the  opposite 
tread  stop  comes  in  contact  with  the  tread  with  the  corre- 
sponding gauge  point  "B"  or  "F"  in  contact  with  the  outside 
of  the  thicker  flange. 

The  specifications  for  33-inch  cast-iron  car 
wheels  recommended  by  the  Master  Car  Builders' 
Association,  are  as  follows: 

SPECIFICATIONS    FOR    33-INriI    CA8T-IB0N    WHEEXS    WEIGHING    €00, 

6*50  AND  700  POUNDS  FOR  CARS  OF  60,000,  80,000  AND 

100,000    POUNDS    CAPACITY. 

1.  Chills  must  have  the  same  inside  profile  as  shown  by 
M.  C.  B.  drawing  of  wheel  tread.  The  inside  diameter  of  chill 
must  be  the  M.  C.  B.  standard  of  33^  inches,  measured  at  a 
point  2%  inches  from  outside  of  tread  of  wheel. 

2.  Wheels  of  the  same  nominal  diameter  must  not  vary 
more  than  one-fourth  ( ^ )  of  an  inch  above  or  below  the  mean 
size  measured  on  the  circumference,  and  the  same  wheel  must 
not  vary  more  than  one-sixteenth  Vie  of  an  inch  in  diam- 
eter. The  body  of  the  wheel  must  be  smooth  and  free  from 
slag,  shrinkage  or  blow  holes.  The  tread  must  be  free  from 
deep  and  irregular  wrinkles,  slag,  chill  cracks  and  sweat  or 
beads  in  throat,  and  swollen  rims. 

3.  The  wheels  broken  must  show  clean  gray  iron  in  the 
plates,  except  at  chaplets  where  mottling  to  not  more  than 
one-half  (%)  inch  from  same  will  be  permitted.  The  depth 
of  pure  white  iron  must  not  exceed  one  (1)  inch,  nor  be  less 
than  one-half  (^)  inch  in  the  middle  of  the  tread,  and  shall 
not  be  less  than  three  eighths  ( % )  inch  in  the  throat  for  wheels 
weighing  six  hundred  (600)  pounds.  It  shall  not  exceed  one 
(1)  inch  in  the  middle  of  the  tread  nor  be  less  than  seven- 
sixteenths  7/16)  inch  in  the  throat  for  wheels  weighing  six 
hundred  and  fifty  (650)  pounds,  and  shall  not  exceed  one  (1) 
inch  in  the  tread  or  be  less  than  one-half  (%)  inch  in  the 
throat  for  wheels  weighing  seven  hundred  (700)  pounds.  The 
depth  of  the  white  iron  shall  not  vary  more  than  one-fourth 
( ^ )  of  an  inch  around  the  tread  on  the  rail  line  in  the  same 
wheel. 

4.  For  each  hundred  wheels  which  pass  inspection  and  are 
ready  for  shipment,  two  representative  wheels  shall  be  taken 
at  random,  one  of  which  shall  be  subjected  to  either  of  the 
following  tests: 
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The  -wheel  shall  be  placed  flange  downward  on  an  anvil 
block,  weighing  not  less  than  seventeen  hundred  (1,700) 
pounds,  set  on  rubble  masonry  at  least  two  (2)  feet  deep,  and 
having  three  supports  not  more  than  five  (5)  inches  wide  to 
rest  upon.  It  shall  be  struck  centrally  on  the  hub  by  a  weight 
of  two  hundred  (200)  pounds.  For  six  hundred  (600)  pound 
wheels,  ten  (10)  blows  falling  from  a  height  of  nine  (9)  feet. 
For  six  hundred  and  fifty  (650)  pound  wheels,  twelve  (12) 
blows  falling  from  a  height  of  ten  (10)  feet,  and  for  seven 
hundred  (700)  pound  wheels,  twelve  (12)  blows  falling  frpm 
a  height  of  twelve  (12)  feet  Should  the  test  wheel  stand  the 
given  number  of  blows  without  breaking  in  two  or  more  pieces, 
the  inspector  will  then  subject  the  other  wheel  to  the  following 
test: 

The  wheel  must  be  laid  flange  down  in  the  sand,  and  a 
channel  way  one  and  one-half  {!%)  inches  wide,  and  four  (4) 
inches  deep,  must  be  molded  with  green  sand  around  the 
wheel.  The  clean  tread  of  the  wheel  must  form  one  side  of 
the  channel  way,  and  the  clean  flange  must  form  as  much  of 
the  bottom  as  its  width  will  cover.  The  channel  way  must 
then  be  filled  to  the  top  with  molten  cast  iron,  which  must  be 
hot  enough  when  poured,  so  that  the  ring  which  is  formed 
when  metal  is  cold  shall  be  solid  or  free  from  wrinkles  or  lay- 
ers. The  time  when  the  pouring  ceases  must  be  noted,  and 
two  minutes  later  an  examination  of  the  wheel  must  be  made. 
If  the  wheel  is  found  broken  in  pieces,  or  if  any  crack  in  the 
plate  extends  through  the  tread,  the  one  hundred  wheels  rep- 
resented by  the  tests  will  be  rejected. 

5.  In  case  of  the  drop  tests,  should  the  test  wheel  break  in 
two  or  more  pieces  with  less  than  the  required  number  of 
blows,  then  a  second  wheel  shall  be  taken  from  the  same  lot 
and  similarly  tested.  If  the  second  wheel  stands  the  test,  it 
shall  be  optional  with  the  inspector  whether  he  shall  test  a 
third  wheel  or  not;  if  he  does  not  do  so,  or  if  he  does  and  the 
third  wheel  stands  the  test,  the  hundred  wheels  shall  be  ac- 
cepted as  filling  the  requirements  of  the  drop  test. 

6.  The  lower  face  of  the  weight  of  two  hundred  (200) 
pounds  shall  be  eight  (8)  inches  in  diameter,  and  have  a  flat 
face. 

7.  Wheels  shall  not  vary  from  the  specified  weight  more 
than  two  per  cent. 

8.  The  thickness  of  the  flange  shall  be  regulated  by  the 
maximum  and  minimum  flange  thickness  gauges  adopted  by 
the  Master  Car  Builders'  Association. 

9.  An  wheels  must  be  numbered  consecutively  in  accor- 
dance with  instructions  from  the  railroad  company  purchasing 
them,  and  shall  have  the  number,  the  normal  weight  of  the 
wheel,  also  the  day,  month  and  year  when  made,  plainly 
formtd  on  th«  insld«  plate  in  oaiting,  and  no  two  wheels 
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shall  have  the  sa;ne  number.  All  wheels  shall  also  have  the 
name  of  the  maker  and  place  of  manufacture  plainly  formed 
on  the  outside  plate  in  casting. 

10.  Individual  wheels  will  not  be  accepted  which     * 

(1).  Do  not  conform  to  standard  design  and  measure- 
ments. 

(2).     Are  under  or  over  weight. 

(3).     Have   physical    defects   described   in   Section    2. 

Any  lot  of  one  hundred  wheels  submitted  to  test  will 
not  be  accepted: 

(1).  If  wheels  do  not  meet  the  prescribed  drop 
test. 

(2).  If  the  wheel  tested  docs  not  stand  the  thermal 
test. 

(3).  If  the  conditions  prescribed  in  Section  3  are 
not  complied  with. 

11.  All  wheels  must  be  taped  with  the  M.  C.  B.  standard 
design  of  wheel  circumference  tape,  having  numbers  1,  2,  3, 
4,  5  stamped  one-eighth  (%)  inch  apart,  the^ figure  three  (3) 
to  represent  the  normal  diameter,  103. G7  inclies  circumference, 
the  figure  one  (1)  the  smallest  diameter,  and  the  figure  five 
(5)  the  largest  diameter. 

In  connection  with  these  specifications,  the  Mas- 
ter Car  Builders'  Association  has  recommended 
thirty-three-inch  cast-iron  car  wheels  of  the  design 
shown  in  Figure  61,  for  ()0,0()0  pound,  80,000 
pound  and  100,000  pound  cai)acity  cars.  Tlie 
various  wheel  makers  have  designs  of  their  own 
which  are  the  result  of  years  of  experience  and 
test,  and  in  such  details,  their  results  are  j>erfectly 
reliable. 

Axles.— The  car  axle  is  the  metal  shaft  (Plate 
II, No. 7)  of  wrought  iron  or  steel  u}>on  which  a  pair 
of  wheels  is  mounted.  Both  wheels  are  risridlv 
secured  to  the  axle.  The  practice  is  to  hold  the 
wheel  to  the  axle  by  close  fitting  of  the  parts,  the 
wheels  being  forced  into  the  axle  by  hydraulic  pres- 
sure, a  force  of  not  less  than  thirty  tons  being  used. 
It  has  been  attempted  to  make  one  or  both  of  the 
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wheels  loose  so  that  they  could  turn  independently 
of  the  axle,  but  experience  demonstrated  that  the 
gain  was  less  and  the  loss  greater  than  had  been 
supposed.  The  parts  of  the  car  axle  beginning  at 
the  middle  are  known  as  center,  neck,  wheel-seat, 
dust  guard  bearing,  journal  and  collar. 

In  regard  to  the  metal  available  for  axles,  it  may 
be  said  that  choice  is  becoming  limited  to  the 
stronger  grades  of  steel.  When  good  scrap  iron 
of  the  best  grade  can  be  obtained  and  it  can  be 
properly  worked  under  the  hammer,  it  answers  the 
purpose  for  axles  for  cars  as  well  as  steel.  How- 
ever, good  scrap  iron  is  hard  to  be  obtained,  and 
because  of  the  fact  that  small  pieces  of  an  inferior 
grade  of  iron  or  even  pieces  of  steel  are  apt  to  be 
unintentionally  used  in  the  making  of  a  hammered 
iron  axle,  many  railroads  are  using  only  steel  axles 
as  a  matter  of  safety.  Where  a  railroad  has  the 
facilities  for  making  its  own  axles  and  also  has 
enough  high  grade  scrap  iron,  it  usually  sticks  to 
the  use  of  the  iron  axles.  The  dimensions  of  the 
M.  C.  B.  axles  are  ample  for  keeping  the  maximum 
fibre  stresses  within  safe  limits  with  good  ham- 
mered iron.  In  the  selection  of  steel,  for  axles 
careful  consideration  has  to  be  taken  of  its  chemi- 
cal and  physical  properties  the  same  as  is  done  with 
iron  axles. .  Its  method  of  manufacture  also  has  a 
great  deal  to  do  with  its  successful  use.  The  re- 
sultant axle  should  have  a  high  elastic  limit, 
should  be  free  from  internal  stresses,  should  be 
tough  and  above  all  should  be  uniform  in  structure 
and  strength.  These  requirements  refer  to  iron  as 
well  as  steel  axles. 

Speaking  on  the  subject  of  the  proper  material 
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for  use  in  car  axles  an  eminent  authority  on 
metals*  says  as  foMows: 

"It  has  been  thought  that  a  pre-eminently  safe  metal  was 
to  be  found  in  the  softer,  and  initially  very  ductile,  grades  of 
puddled  iron.  The  drop  test,  on  new  material,  may  have 
encouraged  this  belief.  But  initial  ductility  in  an  axle,  like 
that  of  a  rail,  noes  not  insure  the  retention  of  this  property 
after  prolonged  and  severe  conditions. 

"A  soft  iron  axle  is  easily  ruptured  by  repeated  alternate 
loads  of  low  magnitude,  which  would  cause  no  appreciable 
deterioration  in  a  high  grade  steel  axle.  Two  hundred  million 
repetitions  of  load  are  not  unusual  in  the  life  of  some  axles. 
To  attain  so  great  a  limit  of  endurance  the  maximum  fibre 
stresses  must  be  kept  very  low,  particularly  so  if  an  iron 
axle  of  low  elastic  limit  is  used. 

"An  exceptional  overload,  such  as  might  result  from  derail- 
ment, should  be  met  by  adequate  latent  toughness  to  endure 
bending  without  breaking,  but  it  must  be  borne  in  mind  that 
repeated  alternate  stresses  are  competent  to  rupture  any 
grade  of  iron  or  steel  with  hardly  an  appreciable  display  of 
ductility.  The  stress  which  will  promptly  accomplish  this 
result  is  lower  for  a  weak  metal  than  for  a  strong  one. 

"It  is  a  difficult  question  to  decide  how  it  is  best  to  obtain 
high  physical  properties,  whether  by  chemical  composition, 
heat,  or  mechanical  treatment,  but  it  is  quite  certain  that  high 
strength  must  be  present  to  resist  high  stresses. 

"lUustiUing  the  effect  of  repeated  stresses  on  different 
grades  of  steel,  between  300  and  400  experimental  bars  have 
been  tested  at  the  Watertown  Arsenal,  all  grades  of  steel  from 
soft  to  hard,  and  without  exception  it  has  been  possible  to 
rupture  all  of  those  bars  without — ^well — ^with  hardly  a  meas- 
urable display  of  elongation. 

"The  mechanical  work  necessary  to  rupture  different  grades 
of  steel  is  not  strikingly  unlike  in  amount,  whether  a  mild 
steel  or  a  hard  steel  is  ruptured.  In  round  numbers  about  one 
thousand  foot-pounds  of  mechanical  work  will  rupture  a  cubic 
inch  of  steel,  when  ruptured  in  tension,  by  a  single  applica- 
tion of  force.  Under  repeated  stresses  the  metal  may  endure 
hundreds  of  thousands  or  millions  of  foot-pounds  work  without 
rupture. 

"Under  a  force  once  applied  a  piece  of  steel  one  inch  long 
may  elongate  five  hundredths  of  an  inch  in  hard  steel,  or  it 
may  elongate  two  tenths  of  an  inch  in  soft  steel.  That  is 
about  the  range,  from  5  per  cent,  to  20  per  cent.,  which  we 
commonly  meet  in  structural  material. 


♦Mr.  James  E.  Howard,  Engineer  of  Tests,  Watertown  Arse- 
nal, before  New  England  R,  R.  Club. 
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"Under  repeated  stresses  the  aggregate  elastic  extensions 

may  reach  a  total  distance  of  three  miles.    From  this  point  of 

view,  the  question  of  demanding  a  few  hundredths  of  an  inch 

.elongation,  more  or  less,  in  the  specifications,  is  not  a  very 

impressive  affair. 

"Here  is  a  piece  of  a  wrought  Iron  axle,  taken  from  the 
inner  end  of  the  journal.  It  contains  a  crack  In  process  of 
development.  Examination  with  a  pocket-magnifier  will  show 
a  fine,  slightly  wavy  crack  at  the  fillet  on  the  lower  section 
of  the  piece,  which  was  the  inner  end  of  the  journal.  This 
crack  has  penetrated  to  a  depth  of  three  hundredths  to  five 
hundredths  of  an  inch  below  the  surface.  It  is  a  progressive 
fracture  in  its  early  stages  of  development.  Inasmuch  as  this 
type  of  fracture  frequently  reaches  a  considerable  depth  before 
the  journal  finally  breaks  off,  it  is  taken  to  signify  that  occa- 
sional stresses  of  exceptional  severity  are  received,  much 
above  the  usual  load  on  the  journal.  If  the  magnitude  of  the 
stress  was  constant  and  maintained  at  its  maximum  value,  a 
few  hundred  rotations  of  the  axle,  after  a  crack  had  begun  to 
develop,  would  terminate  in  the  complete  destruction  of  the 
journal. 

'This  approach  to  the  limit  of  endurance  of  the  axle  is  not 
characterized  by  any  change  in  its  outward  appearance,  nor  by 
any  change  in  the  structure  of  the  metal  which  has  been 
detected,  by  means  of  which  impending  rupture  may  be  recog- 
nized. Such  knowledge  depends  upon  previously  obtained 
data  concerning  the  tensile  properties  of  the  metal  and  experi- 
mental research  upon  the  effect  of  repeated  stresses  similar  to 
those  which  are  received  in  service.  An  examination  of  the 
micro-structure  of  the  metal  of  this  axle  showed  a  well-defined 
cellular  network,  across  which  the  crack  traversed.  The  direc- 
tion of  its  course  and  position  with  reference  to  the  meshes 
was  apparently  unlnfiuenced  by  the  micro-structure. 

"The  micro-structure  of  other  material  has  also  been  exam- 
ined after  long  continued  stresses,  which  had  ended  in  the 
complete  rupture  of  the  metal. 

**No  change  in  the  micro-structure  was  detected  in  that  part 
of  a  steel  shaft  which  had  endured  150,000,000  repetitions  of 
load  un^ler  the  maximum  stress,  which  had  ruptured  the  shaft, 
and  other  portions  near  the  neutral  axis,  where  practically  no 
straining  of  the  metal  had  occurred.  These  remarks  refer  to 
the  results  of  repeated  stresses  in  the  vicinity  of  Ihe  elastic 
limit  of  the  steel,  which  have  been  found  competent  to  cause 
rupture  without  appreciable  elongation  of  the  metal.  Axle 
fractures  generally  belong  to  this  class,  in  which  rupture  is 
accomplished  in  all  grades  of  metal,  irrespective  of  their  prim- 
itive toughness,  with  little  or  no  elongation.  It  seems  para- 
doxical that  the  ability  of  the  metal  to  stretch  may  be  dis- 
troyed  without  calling  that  property  into  action.    Such,  how- 
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eTer,  is  the  result  of  repeated  alternate  stresses  which 
approach  in  magnitude  the  elastic  limit  of  the  metal.  Lower- 
ing the  stress  prolongs  the  lite  of  the  material,  and  it  seems 
reasonable  to  suppose  that  certain  loads  might  be  repeated 
indefinitely  without  causing  rupture.  If,  on  the  other  hand, 
the  metal  is  overstrained  by  a  load  which  causes  permanent 
set,  the  place  of  ultimate  rupture  may  be  localized.  This  is 
seen  in  the  fractures  of  coupling  links." 

Tlie  following  are  practical  specifications  for 
iron  and  steel  axles: 

SPECIFICATIONS    FOR    CAR    AXLES. 
IRON  AXLES. 

Iron  axles  must  be  made  from  No.  1  wrought  iron  scrap. 

If  made  entirely  under  the  hammer,  the  slabs  or  "shingles'* 
must  be  cut  in  two  pieces  near  the  center,  folded  together, 
reheated  and  drawn  out  into  a  slab  a  second  time  before  piling 
for  the  axle.  The  slabs  must  be  of  such  size  that  a  pile  of 
three  slabs  is  required  to  make  one  axle. 

If  made  partly  by  rolling  and  partly  under  the  hammer,  the 
rolled  bars  must  be  over  one  inch  thick  when  piled  for  the 
axle. 

Each  iron  axle  must  be  plainly  stamped  on  one  end  with 
the  word  "iron."  The  maker's  name  or  initials  and  the  mark 
of  the  hammerman  who  makes  it  must  also  be  stamped  upon 
each  axle. 

Iron  axles  when  offered  for  inspection  must  be  piled  in 
lots  of  101  in  such  a  manner  that  each  axle  may  be  examined 
by  the  inspector. 

For  each  100  Iron  axles,  or  fraction  thereof,  ordered,  one 
additional  axle  must  be  furnished  for  test.  This  axle  will  be 
selected  at  random  from  the  pile  by  a  representative  of  the  rail- 
way company  and  subjected  to  the  prescribed  drop  test  for  iron 
axles.  If  it  stands  the  test  the  100  it  represents  will  be 
inspected  and  only  those  accepted  ihat  are  made  in  a  work- 
manlike manner  and  are  free  from  defects  of  all  kinds. 

Iron  axles  4Vi"  in  diameter  at  the  center  must  stand,  with- 
out fracture,  5  blows  of  a  1,640  pound  weight  falling  16  feet 
and  striking  the  center  of  the  axle  midway  between  iron 
supports  three  feet  apart;  the  axle  to  be  turned  over  after 
each  blow.  The  height  of  the  drop  test  to  be  increased  one 
foot  for  every  %  inch  increase  in  the  diameter  of  the  axle  at 
the  center  above  4%  inches. 

STEEL   AXT.E.S. 

Steel  axles  must  be  made  of  open  hearth  steel. 
As  many  steel  axles  as  possible  must  be  made  from  each 
melt 
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The-  results  of  the  chemical  analyses,  made  at  the  steel 
works,  of  the  melts  used  to  fill  the  orders  must  be  furnished 
the  inspector  when  requested. 

EL^h  steel  axle  must  be  plainly  stamped  on  one  end  with 
the  word  "Steel."  The  maker's  name,  or  initials,  the  number 
of  the  melt  from  which  it  was  made  and  the  mark  of  the 
hammerman  who  made  it  must  also  be  stamped  on  each  axle. 

Steel  axles  when  offered  for  inspection  must  be  piled 
according  to  melts  so  that  all  the  axles  from  each  melt  are 
piled  together. 

From  every  melt  used  to  fill  an  order  for  steel  axles  one 
axle  will  be  selected  at  random  by  a  representative  of  the 
railway  company  and  subjected  to  the  prescribed  drop  test 
for  steel  axles.  If  this  axle  stands  the  test  all  the  axles  from 
the  heat  it  represents  will  be  inspected  and  only  those  accep* 
ted  that  are  free  from  surface  defects  of  all  kinds. 

Steel  axles  i%  inches  in  diameter  at  the  center  must  stand 
without  fracture,  5  blows  of  a  1,640  pound  weight  falling  23 
feet  and  striking  the  center  of  the  axle  midway  between 
iron  supports  three  feet  apart;  the  axle  to  be  turned  over  after 
each  blow.  The  height  of  the  drop  to  be  increased  one  foot 
for  every  %  inch  increase  in  the  diameter  of  the  axle  at  the 
center  above  4^  inches. 

ALL  AXLES. 

All  axles  must  conform  to  the  dimensions  shown. 

All  axles  must  be  cut  to  exact  length  and  be  centered  with 
60  degree  centers. 

All  finished  axles  must  not  show  cracks,  unwelded  seams  or 
defects  of  any  kind. 

All  axles  will  be  inspected  and  tested  at  the  works  where 
they  are  made.  The  manufacturer  must  notify  the  proper 
official  of  the  Railway  Company  at  least  two  days  before  the 
axles  will  be  ready  for  inspection  and  must  furnish,  free  of 
cost,  test  axles,  testing  apparatus  and  assistance  necessary  to 
make  satisfactory  inspection  and  tests.  If  the  proper  official 
prefers  to  test  and  inspect  axles  after  they  reach  their 
destination,  the  manufacturer  will  be  notified  to  ship  them 
with  Uie  understanding  that  if  they  fail  to  meet  the  require- 
ments of  these  specifications  they  will  be  rejected  and  returned 
at  the  expense  of  the  manufacturer. 

The  specifications  for  iron  and  steel  axles  recom- 
mended by  the  Master  Car  Builders'  Association 
are  as  follows: 

1.  All  axles  must  conform  in  shape  and  size  to  the  dimen- 
«|4»iia  shown  in  the  blue  prints  which  will  be  furnished  by 
^b%  —  R.  R.  Company. 
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2.  All  axles  must  be  cut  off  and  faced  to  exact  lengths,  and 
to  be  centered  with  60  degree  centers  in  the  manner  indicated 
in  blue  prints,  so  as  to  prevent  lathe  centers  from  bottoming. 
Axles  must  be  made  of  double-work  fagoted  scrap,  16  per  cent, 
of  new  bar  Iron  worked  into  the  center  of  the  axles  being 
allowed  if  desired.  Axles  must  be  well  hammered  and  free 
from  any  clearly  defined  open  seams.  They  must  finish  in  the 
lathe  with  Journal  free  from  flaws  in  the  shape  of  holes,  pieces 
shelled  out,  or  open  seams  large  enough,  so  that  with  a  knife 
blade  scale  or  dirt  can  be  removed  from  such  seams  or  open 
seams  showing  a  clear  opening  of  one  thirty-second  inch  or 
over,  and  being  more  than  1  inch  long.  The  maker's  name 
or  initials  must  be  stamped  plainly  on  each  axle. 

3.  All  axles  are  to  be  inspected  and  tested  at  the  works 

where   they   are   made.     The  shall   be   notified   when 

they  are  ready  for  inspection.  Under  no  circumstances  shall 
car  axles  be  shipped  from  the  works  where  they  are  made 
until  they  have  been  tested,  inspected  and  accepted  by  a 
proper  representative  of  the  company. 

4.  For  each  one  hundred  axles  or  fraction  .thereof  ordered, 
one  Sidditional  axle  must  be  furnished  for  test.  This  axle 
will  be  selected  at  random  from  the  pile,  and  subjected  to  the 
prescribed  drop  test  for  iron  axles  of  its  class.  If  it  stands 
the  test  the  one  hundred  axles  or  fractional  part  thereof 
that  it  represents,  will  be  inspected,  and  only  those  accepted 
that  are  made  in  a  workmanlike  manner  and  are  free  from 
defects  mentioned  in  these  specifications.  All  axles  received 
are  subject  to  rejection  if  they  do  not  finish  in  the  lathe  in 
accordance  with  the  requirements  herein  given.  The  manu- 
facturer must  furnish,  free  of  charge,  the  axles  that  are  to 
be  tested,  the  testing  apparatus,  and  the  assistance  necessary 
to  enable  the  inspector  to  make  a  satisfactory  inspection  and 
test.  Axles  will  not  be  accepted  if  the  diameters  fall  below 
the  dimensions  for  forged  sizes  given  in  the  blue  prints,  or 
if  exceeding  those  dimensions  by  more  than  V^  inch.  Car 
axles  in  the  rough  must  not  have  less  than  the  prescribed  min- 
fmum  weight,  nor  more  than  the  prescribed  maximum  weight 
for  axles  of  their  class. 

AXLE  DROP   TEST. 

5.  All  axles  will  be  tested  physically  by  drop  test.  The 
testing  machine  must  conform  in  its  essential  parts  to  the 
drawings  adopted  by  the  Master  Car  Builders'  Association. 
These  essential  parts  are:  The  points  of  supports  on  which 
the  axle  rests  during  tests  must  be  three  (3)  feet  apart  from 
center  to  center;  the  tup  must  weigh  1,640  pounds;  the  anvil 
which  is  supported  on  springs,  must  weigh  17,500  pounds; 
it  must  be  free  to  move  In  a  vertical  direction;  the  springs 
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upon  which  it  rests  must  be  twelve  in  number,  of  the  kind 
described  on  drawing,  and  the  radius  of  the  supports  and  of 
the  striking  face  on  the  tup  in  the  direction  of  the  axis  of 
the  axle  must  be  five  (5)  inches.  When  an  axle  is  tested  it 
must  be  so  placed  in  the  machine  that  the  tup  will  strike  it 
midway  between  the  ends,  and  it  must  be  turned  over  after 
the  first  and  third  blows,  and  when  required  after  the  fifth 
blow.  After  the  first  blow  the  deflection  of  the  axle  under 
test  will  be  measured  in  the  manner  specified  below. 

6.  It  is  de«ired  that  the  axles  when  tested  as  specified 
above  shall  stand  the  number  of  blows  at  the  heights  specified 
in  the  following  table  without  rupture,  and  without  exceed- 
ing, as  the  result  of  the  first  blow,  the  defiections  given. 

Height  of 
Axle.  No.  Blows.  Drop.    Defiection. 

M.  C.  B.,  4%  by  8  inch  journals. ...        5        21%  ft.        7%  in. 

M.  C.  B.,  5  by  9  inch  journals 5        29  ft.  6Vie  in. 

M.  C.  B.,  5%  by  10  inch  journals. . .        5        36  ft.  57i.  in. 

7.  Axles  will  be  considered  as  having  failed  on  drop  test 
and  will  be  rejected  if  they  rupture  or  fracture  In  any  way, 
or  if  the  deflection  resulting  from  the  first  blow  exceeds  the 
following: 

M.  C.  B.  axle,  4%  by  8  inch  journals 8%  inches. 

M.  C.  B.  axle,  5  by  9  Inch  journals  8yi6  inches. 

M.  C.  B.  axle,  5%  by  10  inch  journals ey^s  inches. 

In  order  to  measure  the  deflection,  prepare  a  straightedge 
as  long  as  the  axle  by  reinforcing  it  on  one  side,  equally  at 
each  end,  so  that  when  it  is  laid  on  the  axles  the  reinforced 
parts  will  rest  on  the  collars  of  the  axle,  and  the  balance  of 
the  straightedge  not  touch  the  axle  at  any  place.  Next  place 
the  axle  in  position  for  test,  lay  the  straightedge  on  it,  and 
measure  the  distance  from  the  straightedge  to  the  axle  at 
the  middle  point  of  the  latter.  Then,  after  the  first  blow, 
place  the  straightedge  on  the  now  bent  axle  in  the  same  man- 
ner as  before,  and  measure  the  distance  from  it  to  that  side 
of  the  axle  next  to  the  straightedge  at  the  point  farthest  away 
from  the  latter.  The  difference  of  the  two  measurements  is 
the  deflection. 

SPECIFICATIONS    FOB   STEEL   AXLES. 

1.  Axles  will  be  ordered  not  less  than  100  on  one  order.  All 
axles  must  be  made  and  finished  in  a  workmanlike  manner, 
and  must  be  free  from  cracks,  or  seams,  or  flaws  which  can  be 
detected  by  the  eye.  All  parts  must  bo  rough  turned,  except 
on  point  "A"  on  diagram^ 
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2.  All  axiee  must  be  made  of  steel,  and  the  material 
deelred  have  the  following  composition: 

Carbon  -. .0.40  per  cent. 

Manganese,  not  above 0.50  per  cent. 

Silicon 0.05  per  cent. 

Phosphorus,  not  above 0.05  per  cent. 

Sulphur,  not  above 0.04  per  cent. 

3.  All  axles  must  conform  in  sizes,  shapes  and  limiting 
weights  to  the  requirements  given  on  the  order  or  print  sent 
with  it.  The  rough  turning  must  be  done  with  a  tool  so 
shaped  as  to  leave  the  surface  free  from  ridges;  and  in  center- 
ing them  60-degree  centers  must  be  used  with  proper  clearance 
for  lathe  centers.  All  axles  must  be  legibly  stamped  when 
^fFered  for  test,  on  the  unfinished  portion,  "A''  on  diagram 
with  the  blow  or  heat  number  and  the  date,  and  on  the 
cylindrical  portion  at  center  they  must  be  stamped  with  the 
name  of  the  maker. 

Portions  marked  "A**  to  he  unfinished  and  to  have  stamped 
upon  either  of  them  hlow  number  and  date. 


Fig.  68 


CAB   AXLE. — STEEL. 


4.    Manufacturers  must  notify 


when  they  are  ready 


to  ship  not  less  than  100  axles;  must  have  all  the  axles  made 
from  each  heat,  and  no  others  in  a  pile  by  them  ".elves;  must 
furnish  the  testing  machine  referred  to  in  Section  6,  and  the 
proper  appliances'  for  checking  the  dimensions  and  weights; 
must  have  a  car  or  cars  ready  to  receive  shipment;  must 
furnish  the  labor  and  power  necessary  to  enable  the  inspector 
to  promptly  inspect  and  teat;  and  ship  or  store  the  axles 
when  tests  are  finished.  Axles  which,  when  ofFered  for  test, 
are  so  rusty  as  to  hide  defects  will  not  be  considered. 

5.  A  shipment  of  axles  being  ready  for  test,  the  inspector 
will  first  make  a  list  of  the  heat  numbers  in  the  various  piles 
of  axles  offered,  and  the  number  of  axles  bearing  the  same  heat 
number  in  each  pile.  If  he  finds  in  any  pile  axles  bearing 
different  heat  numbers  he  must,  before  going  further,  have 
the  pile  rearranged,  so  that  only  those  axles  having  the  same 
heat  number  will  be  in  the  same  pile.    Also,  if  he  finds  in  any 
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pile  any  axles  having  evidence  of  changed  or  defaced   heat 
numbers,  or  any  axles  having  heat  numbers  not  clearly  legi- 
ble, or  any  bearing  heat  numbers  previously  rejected,  he  will 
exclude  such  axles  from  further  consideration.    He  will  then 
examine  the  axles  in  each  pile  or  heat,  as  to  workmanship  and 
defects  visible  to  the  eye,  and  as  to  whether  they  conform 
to  dimensions  and  directions  on  the  order,  or  tracing,  or  in 
these  specifications.  All  axles  not  satisfactory  in  these  respects 
must  be  laid  aside  and  will  not  be  further  considered.     This 
being  done,  if  less  than  thirty  axles  in  any  heat  are  left,  he 
will  refuse  to  consider  that  heat  further.     If  in  this  inspec- 
tion defects  are  found  which  the  manufacturer  can   remedy 
while   the    inspector    is    at   the   works,    he    may    allow    such 
defects  to  be  cured  -and  may  count  the  axles  which  are  success- 
fully treated  In  this  way  as  a  part  of  the  thirty  above  men- 
tioned.   Not  less  than  thirty  axles  from  any  one  heat  having 
passed  the  foregoing  Inspection,  the  inspector  will  select  from 
each  pile  or  heat,  one  axle  at  random,  and  subject  it   to  the 
physical  test  prescribed  for  such  axles  as  may  be  under  con- 
sideration.    If  the  test  axle  fails  to  All  the  physical  require- 
ments, all  the  axles  from  that  h  ^at  of  steel  will  be  regarded  as 
rejected,  and  none  of  them  wiJ   at  any  time  be  considered 
again.     If  the  test  axle  passes  physical  test,  the  inspector  will 
draw  a  straight  line  parallel  with  the  axis  of  this  test  axle 
ten  (10)   inches  long,  starling  from  one  end  of  it,  and  prick- 
punch  this  line  at  several  points.    He  will  then  have  a  piece 
about  six   (6)   inches  long  cut  oH  from  the  same  axle,  so  as 
to  leave  some  of  the  prick-punch  marks  on  each  piece  of  the 
axle.    The  6-inch  piece  must  be  sent  at  once,  properly  tagged 

to  .     The   piles   of  axles   which   have  passed  physical 

test  will  be  allowed  to  remain  as  the  inspector  leaves  them, 
until  the  results  of  the  chemical  test  are  known.     The  6-inch 
piece  being  received  at  tlie  laboratory,  a  line  will  be  drawn 
from  the  prick-punch  line  above  described,  through  the  center 
of  the  axle  across  the  cut-off  end,  and  a  prick-punch  mark 
made  on  this  last  lino,  40  per  cent  of  the  distance  from  the 
center  to  the  circumforenco  of  the  axle.     Borings  for  analysis 
will   be  taken  by  means  of  a  %   inch  diameter  drill,  acting 
parallel  to  the  axis  of  the  axle,  and  starting  with  its  center 
in  the  last  described  prick-punch  mark.    The  borings  will  be 
analyzed  in  accordance  with  standard  methods,  and  the  results 
of  analysis  will  be  communicated  to  the  inspector,  who  will 
at  once  proceed  to  the  works,  and  reject  or  accept  and  ship, 
or  mark  and  store,  as  tlie  case  may  be,  the  axles  in  question. 
If  the  analysis  of  any  test  axle  sliows  that  the  steel  does  not 
meet  the  chemical  requirements,  all  of  the  axles  of  that  heat 
will  l>e  regarded  as   rejocted.  and    none  of  them  will   at  any 
time  be  considered  again.     If  the  analysis  of  any  test  axle  shows 
that  the  steel  meets  the  chemical  requirements,  all  of  the  axles 
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of  that  heat  which  have  passed  inspection  and  physical  test 
will  be  regarded  as  accepted.  The  inspector  will  proceed  to 
load  and  ship  from  the  accepted  axles  as  many  as  may  be 
required  to  fill  the  order.  If,  as  the  result  of  inspection  and 
the  physical  and  chemical  tests,  more  axles- are  accepted  than 
the  order  calls  for,  such  accepted  axles  in  excess  will  be 
stamped  by  the  inspector  with  his  own  name,  and  will  then 
be  piled  and  allowed  to  remain  at  the  works,  subject  to 
further  orders  from  the  purchasing  agent.  On  receipt  of 
further  orders,  axles  once  accepted  will,  of  course,  not  be 
subject  to  further  test,  but  in  no  case  will  even  accepted  axles 
be  loaded  and  shipped  except  in  the  presence  of  the  inspector. 
In  all  eases  the  inspector  will  keep  an  accurate  record  of  the 
heat  numbers,  of  the  number  of  axles  in  each  heat  which  are 
rejected,  or  stored,  and  will  transmit  this  information  with 
each  report. 

6.  All  axles  will  be  tested  physically  by  drop  test.  The 
testing  machine  must  conform  In  its  essential  parts  to  the  draw- 
ings adopted  by  the  Master  Car  Builders'  Association.  These 
essential  parts  are:  The  points  of  supports  on  which  the  axle 
rests  during;  tests  must  be  three  feet  apart  from  center  to  center; 
the  tup  mufet  weigh  1,640  pouncs;  the  anvil,  which  is  sup- 
ported on  springs,  must  weigh  17,500  pounds;  it  must  be  free 
to  move  in  a  vertical  direction;  the  springs  upon  which  it 
rests  must  be  twelve  in  number,  of  the  kind  described  on 
drawing;  and  the  radius  of  supports  and  of  the  striking  face 
on  the  tup  in  the  direction  of  the  axis  of  the  axle  must  be 
five  (5)  inches.  When  an  axle  is  tested  it  must  be  so  placed 
in  the  machine  that  the  tup  will  strike  it  midway  between  the 
ends,  and  it  must  be  turned  over  after  the  first  and  third 
blows,  and  when  required,  after  the  fifth  blow.  After  the 
first  blow,  the  deflection  of  the  axle  under  test  will  be  meas- 
ured in  the  manner  specified  below. 

7.  It  is  desired  that  the  axles,  when  tested  under  the 
drop  test  as  specified  above,  shall  stand  the  number  of  blows 
at  the  height  specified  in  the  following  table  without  rupture 
and  without  exceeding  as  the  result  of  the  first  blow  the  defiec- 
tions  given: 

Height  of 
Axle.  No.  Blows.     Drop.      Deflection. 

M.  C.  B.  4%  by  8  inch  journals 

for  60,000-pound  cars   5        34  feet        7  inches 

M.  C.   B.  5  by  9  inch  journals 

for  80,000  pound  cars  5        43  feet        5%  inches 

M.  C.  B.  5^^  by  10  inch  journals 
*  for  100,000-pound  cars   7         43  feet        4  inches 

8.  Axles  will  be  considered  as  having  failed  on  physical 
test  and  will  be  rejected  if  they  rupture  or  fracture  in  any  way, 
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or  if  the  deflection  resulting  from  the  first  blow  exceeds  the 
following: 

M.  C.  B.  axle,  4%  by  8  inch  Journals  7^  inches 

M.  C.  B.  axle,  6  by  9  inch  journals 6^  inches 

M.  C.  B.  axle,  5^  by  10  inch  journals ^Vk  inches 

9.  Axles  will  be  considered  to  have  failed  on  chemical  test 
and  will  be  rejected  if  the  analysis  of  the  borings  taken  as 
above  described  gives  figures  for  the  various  constituents 
below,  outside  the  following  limits,  namely: 

Carbon below  0.35  per  cent.,  or  above  0.50  per  lent 

Manganese  above  0.60  per  cent.  . 

Phosphorus    above  0.07  per  cent. 

In  order  to  measure  the  deflection,  prepare  a  straightedge 
as  long  as  the  axle,  by  reinforcing  it  on  one  side,  equally  at 
each  end,  so  that  when  it  is  laid  on  the  axle,  the  reinforced 
parts  will  rest  on  the  collars  of  the  axle,  and  the  balance  of 
the  straightedge  not  touch  the  axle  at  any  place.  Next  place 
the  axle  in  iwsition  for  test,  lay  the  straightedge  on  it  and 
measure  the  distance  from  the  straightedge  to  the  axle  at  the 
middle  point  of  the  latter.  Then,  after  the  flrst  blow,  place 
the  straightedge  on  the  now  bent  axle  in  the  same  manner 
as  before,  and  measure  the  distance  from  it  to  that  side  of 
the  axle  next  to  the  straightedge  at  the  point  farthest  away 
from  the  latter.  The  difference  in  the  two  measurement^  is 
the  deflection. 

The  following  illustration  (Figure  69)  shows 
the  Master  Car  Builders'  standard  axles,  wheel 
tread  and  flange,  and  circumference  measure;  all 
of  which  have  been  referred  to  in  the  several  speci- 
fications given : 

Journcd  Boxes.—These  are  the  boxes  (Plate  11., 
No.  35)  which  enclose  the  journals  of  car  axles,  the 
journal  bearing  and  key  and  which  hold  the  pack- 
ing for  lubricating  the  journal.  They  are  some- 
times called  axle  boxes,  grease  boxes,  oil  housings, 
oil  boxes  or  pedestal  boxes. 

In  Figures  70  to  81  inclusive  are  illustrations  of 
standard  journal  boxes  and  contained  parts  and 
standard  bearings,  wedges  and  lids  as  adopted  by 
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the  Master  Car  Builders '  Association.  Numerous 
specially  designed  boxes  are  in  general  use  which 
are  intended  to  improve  small  details  of  the  boxes. 
However,  in  all  the  essential  dimensions,  as  shown 
in  these  figures,  these  special  boxes  are  perfectlj^ 
interchangeable  with  boxes  made  strictly  on  the 
lines  of  the  M.  C.  B.  designs.  Figure  82  shows  the 
gauges  for  the  several  sizes  of  journal  bearings 
and  wedges. 

Arch  Bars  and  Tie  Bars.— As  illustrated  else- 
where herein  the  truck  sides  are  often  con- 
structed of  commercial  or  specially  shaped  bars. 
Pressed  plates,  channel  bars  and  I  beams  are  vari- 
ously formed  to  make  the  different  patented  truck 
sides.  The  simplest  and  most  common  style  is 
made  up  of  rectangular  bar  iron  into  the  *' Dia- 
mond Frame"  design.  Each  side  is  composed  of 
three  bars :  the  two  which  rest  on  top  of  the  journal 
box  being  the  **arch  bars"  (Plate  IL,  Nos.  31,  32), 
the  single  one  which  holds  the  bottom  of  the  jour- 
nal boxes  in  place  being  known  as  the  **tie  bar" 
(Plate  II.,  No.  33).  The  bar  which  passes  over  the 
top  of  the  column  casting  (Plate  II.,  No.  14)  is  the 
top  arch  bar,  while  the  one  which  goes  under  the 
casting  is  called  the  ''bottom"  or  ''inverted"  arch 
bar.  The  whole  construction  is  held  solidly  to- 
gether by  the  column  bolts  (Plate  II.,  No.  34)  and 
the  journal  box  bolts  (Plate  II.,  No.  37). 

The  Master  Car  Builders'  Association  has 
adopted  as  standard  a  design  of  arch  bars,  tie  bar 
and  column  bolts  for  80,000  lbs.  capacity  cars  as 
shown  in  Figure  83. 

Bolster,  Spring  Plank  and  Truck  Transoms.— 
The  truck  bolster  (Plate  II.,  No.  38)  is  the  beam 
Wbieh  take9  the  load  of  the  car  Ai  lis  center  9nd 
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transmits  it  to  the  springs  under  its  ends.  With 
a  rigid  form  of  truck  the  load  is  then  passed 
through  the  spring  plank  directly  to  tlie  arch  bars 
or  truck  sides.  However,  with  a  swing  motion 
truck  the  spring  'plank  is  susi)ended  by  hangers 
from  the  transoms  through  which  the  load  is  trans- 
mitted to  the  truck  sides. 

The  bolster  is  now  ahnost  universally  made  of 
iron  or  steel,  although  a  great  many  are  still  in 
service  which  are  of  wood  or  alternate  lavers  of 
iron  and  wood.  In  the  construction  of  bolsters, 
spring  planks  and  transoms,  standard  fonris  of 
channel  bars  and  I  beams  are  usuallv  used.  There 
are  also  a  number  of  special  channel  bars,  known 
as  **  Truck  Cliannels."  Steel  castings  also  are  in 
common  use  for  these  parts. 

The  following  are  practical  specifications  of  Car 
Truck  Channels: 

SPECIFIC ATIO:fS   I-'OR   STEEL    CAB   TRUCK    CHANNELS. 

All  steel  car  truck  channels  purchased  by  or  used  In  the 

construction  of  new  cars  for  the  company  must  meet 

the  requirements  of  the  following  specifications: 

1.  The  steel  must  be  made  by  the  open  hearth  process. 

2.  The  melt  number  must  be  plainly  stamped  on  each 
channel. 

3.  The  sizes  and  shapes  must  conform  to  the  drawings 
shown  on  the  following  pages  of  these  specifications. 

4.  All  channels  must  be  straight  and  free  from  cracks, 
flaws  and  defects  of  all  kinds. 

5.  From  each  melt  of  steel  used  to  fill  the  order  one 
channel  will  be  selected  by  the  railway  company's  representa- 
tive for  test. 

From  the  web  of  this  test  channel  a  test  piece  will  be  cut 
2  Inches  wide  by  20  inches  long  and  the  thickness  of  the 
channel  as  rolled. 

This  test  piece  when  subjected  to  a  tensile  test  must  show: 

Tensile  strength  per  square  inch.. 48,000  to  58,000  lbs. 
Elongation  in  8  inches  not  less  than  ...  25  per  cent. 
Reduction  of  area  not  less  than 40  per  cent. 
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6.  The  chemical  RnalyelB  of  each  melt  of  ateel  used  to 
fill  Uie  order  must  be  furnished  by  Uie  manuCacturer  of  the 
ateel, 

7.  The  name  or  initials  of  the  manufacturers  must  b« 
plainly  rolled  or  etamped  on  each  channel. 

8.  Car  truck  channels  will  be  inapect«d  and  tested  at  the 
works  where  they  are  made. 
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The  manufacturers  must  notlfjr  the  proper  ofllctal  of  the 
railway  company  at  least  two  days  before  the  channels  will 
be  ready  for  inspection  and  the;  must  furnish,  free  of  cost, 
the  teet  pieces,  the  testlns  apparatus  and  amlBtance  neceoary 


to  make  satisfactory  Inepectlon  and  teata.  When  small  quan- 
tities are  ordered  or  for  aoy  other  reason.  If  the  engineer  of 
teste  prefers  to  test  and  Inspect  the  channels  after  they 
reach  their  destination,  he  will  notify  the  manufacturers  to 
ship  them  with  the  understanding  that  If  they  tall  to  meet 
the  requirements  of  these  specitlcatlona  they  will  be  rejected 
and  returned  at  the  expense  of  the  manufacturers. 
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Special  makes  and  types  of  bolsters  are  shown  in 
Figores  87, 88  and  89.  Figure  87  shows  a  cast  steel 
bolster  designed  for  a  rigid  truck.  It  is  of  course 
rather  open  in  section  to  reduce  the  weight  and 
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also  place  the  material  just  whore  it  is  desired  so 
as  to  })roperly  carry  tlie  load.  Figures  88  and  89 
illustrate  tlie  Sim])lex  and  the  Retterdorf  bolsters 
which  are  both  of  tlie  built-uji  style,  the  fonner 
using  a  channel  bar  with  special  castings  and  a 
wrouglit  iron  plate  as  the  tension  member,  while 
the  latter  is  composed  of  I  beams  s^iecially  shaped 
which  are  held  together  by  wrought  iron  ])lates. 

Springs. ^The^e  are  known  variously  as  ^' truck 
springs,"  ^'bolster  s])rings,"  "bearing  springs" 
and  * '  body  springs. ' '    The  helical  or  si)iral  springs 
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is  the  kind  commonly  used  for  freight  cars.  Elli]v 
tical  springs  are  occasionally  used  for  caboose  car 
trucks  and  are  invarial)ly  used  for  ])assenger 
trucks. 

Tlie  following  are  specifications  for  helical 
springs  for  trucks  of  various  capacities.  They 
include  also  helical  springs  used  for  various  other 
purposes  on  both  freight  and  passenger  cars. 

SPECIFICATIONS     FOR    HELICAL    SPRINGS    FOR    CARS. 

All  helical  springs  for  cars  purchased  by  or  used  in  the 
construction  of  new  cars  for  this  company  must  meet  the 
requirements  of  the  following  specifications: 

Helical  springs  will  be  designated  by  the  letters  indicating 
the  classes  to  which  they  belong. 
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The  workmanship  of  these  springs  must  be  first  class  in 
every  particular,  special  attention  being  paid  to  the  uniformity 
of  the  pitch. 

The  weights  of  the  finished  springs  must  not  vary  more 
than  two  per  cent.  (2%)  from  the  specified  weights. 

The  heights  of  the  finished  springs  must  not  vary  more 
than  one-eighth  of  an  inch  from  the  specified  heights. 

When  tested  to  their  fall  capacity  springs  must  not  take 
any  permanent  set. 

When  tested  to  their  full  capacity  springs  must  close 
evenly  at  all  points. 

In  double  coil  springs  both  coils  should  exhaust  at  the 
same  time.  In  no  case  will  springs  be  accepted  if  the  inside 
coil  exhausts  first. 

Each  spring  must  have  the  letter  designating  its  class,  the 
maker's  mark  and  the  date  when  made  stamped  near  one  end. 


Fig.  88 
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Springs  of  each  class  must  conform  to  the  detail  specifica- 
tions and  drawings  of  that  class. 

Helical  springs  will  be  inspected  and  tested  at  the  works 
where  they  are  made.  The  manufacturer  must  notify  the 
proper  ofllclal  of  the  railway  company  at  least  two  days 
before  the  springs  will  be  ready  for  inspection  and  must  fur- 
nish, free  of  cost,  test  springs,  testing  apparatus  and  assist- 
ance necessary  to  make  satisfactory  inspection  and  tests.  If 
railway  company  prefers  to  test  and  inspect  the  springs 
after  they  reach  their  destination,  the  manufacturer  will  be 
notified  to  ship  them  with  the  understanding  that  if  they  fali 
to  meet  the  requirements  of  these  specifications  they  will  be 
rejected  and  returned  at  the  expense  of  the  manufacturer. 

The  Master  Car  Builders'  Association  has 
adopted  as  recommended  practice  designs  of 
springs  and  spring  cai)s  for  freight  car  trucks 
shown  in  Figure  96. 
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CELAPTEE  V. 

3rtHE  FBEIGHT  CAB  TBTJCK— THE  DIFFERENT  TYPES. 

The  wheel,  in  conjunction  with  the  motive  power, 
may  be  said  to  be  the  essential  thing  in  the  art  of 
transportation.  It  is  the  thing  that  makes  loco- 
motion possible. 

One  or  two  hewn  circular  logs  beneath  a  wider 
plank  was  probably  the  first  conception  of  the 
wheel,  such  vehicles  being  in  fact  in  use  before  the 
dawn  of  Christianity.  In  the  rounded  log  the  wheel 
and  axle  were  in  one,  but  in  process  of  time,  and  in 
order  to  minimize  friction  the  axle  was  cut  down. 
The  wheel  remained  a  solid  piece  of  wood  through 
the  center  of  which  the  axle  passed.  Then  the 
slab  of  wood  forming  the  wheel  was  strengthened 
by  cross  bars,  the  axle  became  a  part  of  the  frame 
of  the  vehicle  and  the  wheel  alone  was  made  to 
revolve. 

The  spoke,  the  felloe  and  the  hub  were  the  devel- 
opments of  ages,  simple  as  they  seem  to  us.  It  is 
remarkable  that  in  one  of  the  highest  manifesta- 
tions of  the  art  of  transportation  it  should  trans- 
pire that  a  return  to  first  principles  should  be 
made,  for  the  modem  car  wheel  and  axle  revolve 
in  unison  and  the  wheel  disdains  the  felloe,  the 
hub  and  the  spoke,  or  possesses  them  only  in  rudi- 
mentary forms.  Yet  the  wheel  of  the  railway  is 
strikingly  distinctive  from  all  forms  that  ever  pre- 
ceded it —the  flange  by  which  it  is  kept  on  the 
track,  the  conical  tread  designed  partially  to  facil- 
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itate  passing  over  curves  and  partially  to  keep  the 
wheels  central  upon  the  rails,  and  the  axle  bear- 
ings outside  the  wheel  so  that  the  gauge  of  the  track 
should  not  circumscribe  the  width  of  the  vehicle, 
are  its  especial  distinctions. 

The  word  truck  in  one  of  its  earlier  meanings 
indicated  simply  a  small  wheel.  By  natural  adap- 
tation it  came  in  time  to  include  low  vehicles  used 
for  the  carriage  of  goods  and  in  due  season  became 
the  appellation  for  that  part  of  the  railway  car 
which  furnishes  it  with  the  means  of  movement. 
The  car  truck  is  in  fact  mechanically  a  small  car 
of  itself,  with  four  or  six  wheels  placed  under 
each  end  of  the  car  body  and  carrying  its  weight.* 

The  car  truck  of  the  present  day  is,  in  common 
with  other  railway  appliances,  the  result  of  evolu- 
tion and  may  be  said  to  have  been  brought  into 
being  by  the  exigencies  of  railroad  construction  in 
America.  The  object  sought  and  attained  is  to 
enable  short  wheel-bases  to  be  used  in  connection 
with  long  car  bodies. 

The  American  Freight  Truck  (Plate  II.)  con- 
sists of  four  wheels,  two  axles,  four  journal  boxes 
and  a  frame  in  which  these  are  guided  or  secured, 
this  frame  transferring  the  weight  of  the  car  and 
its  load  from  its  center  through  the  boxes  and 
journals  to  the  wheels.  The  truck  is  center-bear- 
ing and  connected  only  at  one  point  with  the  car 
body,  hence  it  is  free  to  move  around  this  point 
and  adjust  itself  to  any  position  demanded  by  the 
curvature  of  the  track. 

Freight  car  trucks  may  be  classified  according 

•In  England  the  ward  "truck"  is  never  used  in  this  con- 
nection, hut  is  descriptive  of  the  freight  car  as  a  whole.  Ttie 
truck  there  is  known  a?  a  "hogie." 
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to  the  bolster  Buspension  as  (1)  Rigid  and  (2) 
Swing  Motion.  According  to  their  general  design 
they  may  be  classified  as  (1)  Diamond  Trucks 
and  (2)  Shaped  Metal  Trucks.  S'wing  Motion 
Trucks  may  be  further  distinguished  as  (1)  Those 
carrying  the  bolster  by  pivoted  hangers  and  (2) 
those  carrying  the  bolster  by  rollers.  There  are 
various  special  designs  of  each  type. 

Plate  III.  illustratera  type  of  the  "Rigid" 
Diamond  truck  which  is  in  common  use.  It  will 
be  noticed' that  this  truck  also  has  a  channel  iroti 
spring  plank,  a  practice  which  is  very  much  in 
favor  when  the  arch  bar  track  is  used. 


COUMOS  WEALTH    TRUCK, 

Another  arch  bar  rigid  truck  is  shown  in  Fig- 
ure 97,  which  illustrates  one  style  of  the  Common- 
wealth Truck.  This  combines  the  standard  arch 
bars  with  especially  designed  bolster  and  column 
castings.  It  is  claimed  for  this  truck  that  it  has 
all  the  strength  of  the  ordinarj'  arch  bar  truck,  is 
exceedingly  flexible,  easily  following  the  irregular- 
ities of  the  track,  and  is  light  and  strong. 
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The  truck  shown  in  Figure  98,  which  is  a  design 
prepared  by  the  Middletown  Car  Works,  is  another 
good  example  of  the  rigid  arch  bar  truck.  The 
special  bolster  which  is  provided  is  made  up  of 
standard  sections  as  rolled  by  the  American  Iron 
and  Steel  Association,  thus  facilitating  repairs  in 
any  part  of  the  country.  Another  special  feature 
shown  here  is  the  scheme  for  suspending  the  brake 
beams  from  inwardly  projecting  arms  from  the 
column  castings. 

Of  the  rigid  shaped  met  il  style  of  truck  the  Pox- 
Solid  Pressed  Steel  truck  shown  in  Figure  99 
illustrates  all  the  points.  It  is  to  be  noted  that  the 
truck  sides  and  bolster  are  all  combined  in  one 
rigid  construction.  The  springs,  instead  of  being 
under  the  bolster  are  here  placed  in  special  recesses 
over  the  journal  boxes. 

The  Pressed  Steel  truck  frame  shown  in  Figures 
100  and  101  is  of  the  Schoen  patent  type.  This  also 
is  a  perfectly  rigid  truck  and  has  the  same  method 
for  holding  the  springs  as  is  used  on  the  Fox 
truck. 

In  ** Swing  Motion'*  trucks  the  design  is  to  allow 
a  limited  lateral  motion  in  addition  to  the  vertical 
motion  on  the  springs  so  that  the  lateral  move- 
ments of  the  wheels  may  be  absorbed  and  not  im- 
parted to  the  car  itself.  The  claim  is  made  that 
the  use  of  the  Swing  Motion  track  results  in  de- 
creased flange  wear  on  wheels,  reduces  the  racking 
of  the  car  as  a  whole  and  makes  the  riding  of  the 
car  easier.  It  is  admitted,  however,  that  on  ac- 
count of  its  simple  construction  the  **  Rigid"  truck 
is  cheaper  to  build  and  maintain.  Trucks  of  this 
class  are  shown  in  the  illustrations  of  the  Schoen 
pressed  steel  Diamond  Truck  and  the  American 
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Cast  Steel  Truck.  (Figures  102, 103.)  The  draw- 
ing (Figure  104)  illustrates  the  construction  of  a 
'At)  ton  Swing  Motion  Truck. 
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Following     are    practical     specificatiooB    for 
Freight  Tracks. 

t    CABS    OF    60,000 

The  drawing,  Plate  III.,  sbovs  tbe  general  plan. 
The   following   suDplementary   specifications    for   material 
will  form  a  part  of  these  sped ficatf one : 


30-TON     SWIRO     MOTION    TBUCII 

1.  Specifications  for  Car  Axles. 

2.  Specifications  for  Wrought  Iron. 

3.  Specifications  for  Steel  Channels. 

4.  Specifications  for  Mild  Steel. 

G.  Specifications  for  Cast  Iron  Wbeels. 

6.  Specifications  for  HeUcal  Springe. 


U«  OARS. 

1.  Bolster  springB. 

2.  Journal  bearings. 

3.  Paint  stocks  of  all  kinds  ready  for  use. 

General  Instructions. — The  trucks  are  60,000  lbs.  capacity, 
of  rigid  design,  and  have  railway  company's  standard  M.  C. 
B.  oil  boxes,  brass,  wedge,  axle  and  brake  head  and  shoes, 
known  as  the  Congdon  pattern.  The  drawings  have  all  neces- 
sary dimensions  and  instructions  relative  to  design,  sizes, 
weights,  etc.  Rivet  holes  must  be  punched  1/16  inch  larger 
than  the  rivets.  All  rivets  must  be  put  in  with  either  the 
pneumatic  or  hydraulic  riveting  machines. 

Axles. — Axles  are  railway  company's  standard  M.  C.  6., 
of  60,000  lbs.  capacity.  The  date  the  axle  is  placed  under  the 
car  must  be  plainly  stamped  with  %  inch  figures  on  one  end. 
The  wheel  seat  must  be  finished  straight,  no  "taper"  will  be 
allowed.  The  fitting  cut  must  be  made  smooth  with  a  broad 
faced  tool  to  prevent  thread  forming  on  the  wheel  seat  Jour- 
nals must  be  finished  with  smooth  cut,  if  necessary  smoothed 
with  emery  to  insure  a  proper  surface. 

Wheels. — Wheels  must  conform  in  construction  and  fill 
all  requirements  and  guarantee  of  railway  company's  specifi- 
cations for  car  wheels.  The  wheel  seat  must  be  bored  parallel, 
and  must  be  pressed  on  the  axle  at  a  pressure  of  not  less  than 
twenty-five  (25)  nor  more  than  thirty  (30)  tons.  The  gauge 
of  the  wheels  is  4  feet,  7%  inches,  and  must  be  determined 
by  the  use  of  a  gauge  that  will  be  furnished  by  the  railway 
company.  On  the  inside  plate  of  wheel  must  be  cast  a  dia- 
gram of  raised  figures;  those  indicating  the  year  and  month 
the  wheel  was  placed  under  the  car  must  be  chipped  off. 

Journal  Boxes, — Are  standard  M.  C.  B.  box  of  cast  iron, 
and  must  be  thoroughly  cleaned  by  rattler  or  otherwise,  to 
avoid  sand  on  inside  when  ready  to  be  applied.  They  must 
be  packed  with  one  and  one  quarter  (l^A)  pounds  of  the  best 
cotton  waste,  and  enough  (one  gallon  at  least)  lubricating 
oil  of  good  quality  to  insure  cool  running  of  same.  The  spring 
on  lid  must  be  sufficiently  strong  to  hold  lid  firmly  against 
the  box. 

Journal  Box  Wedges. — Journal  box  wedges  are  of  cast  steel 
or  hydraulic  forged  iron  and  must  conform  to  sizes  and  shape 
of  M.  C.  B.  standard  box  for  cars  of  60,000  lbs.  capacity. 

Journal  Bearings. — Are  M.  C.  B.  standard,  and  will  be 
furnished  by  the  railway  company. 

Dust  Guards. — Are  made  of  basswood,  and  are  11/16  inch 
thick.  They  must  fit  tightly  on  the  axle  dust  guard.  A  piece 
of  zinc.  1  inch  wide,  must  be  inserted  in  the  ends  and  securely 
clinch  nailed  to  prevent  splitting.  After  the  trucks  are 
put  together  a  small  block  of  wood  must  be  driven  tightly 
into  the  dust  guard  opening. 
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Arch  Bars. — The  top  arch  bar  is  1%  Inches  by  4V6  inches; 
the  lower  bar  is  1  inch  by  4%  inches.  The  tie  straps  are  of 
wrought  iron  %  inch  by  4  inches.  The  arch  bars  must  be 
bent  hot.  The  tie  straps  may  be  bent  cold.  The  holes  in  the 
arch  bars  must  be  drilled.  The  holes  in  the  tie  straps  may  be 
punched. 

Arch  Bar  Bolts. — ^Those  used  in  the  truck  end  are  1% 
inches  in  diameter;  under  the  head  must  be  a  fillet  of  at  least 
1-8  inch  radius.  The  bolt  holes  in  the  top  side  of  the  top 
arch  bar  must  be  countersunk  in  mich  a  manner,  either  by 
punch  or  drill,  to  receive  this  fillet  when  the  head  is  pulled 
down  tight  to  the  bar.  Oil  box  bolts  are  1^  inches  in  diameter, 
with  a  small  fillet  under  the  heads. 

Bolsters. — Are  two  channels  7  inches  wide  and  7  feet  3 
inches  long,  of  13.6  lbs.  per  ft.  with  top  plate  7/16  inch  by 
11^  inches  by  7  feet  3  inches,  plate  riveted  on  top  of  channels, 
tieing  them  together  with  %  inch  rivets;  betwefen  these 
channels  and  secured  at  the  ends  with  %  inch  rivets  is  a  7-inch 
tension  channel  of  13.6  lbs.  per  ft,  bent  as  shown  on  detail 
drawing  and  separated  at  center  of  bolster  by  a  malleable  iron 
strut  casting  The  lower  channel,  or  spring  plank,  is  a  13- 
inch  channel  31.5  lbs.  per  ft.,  the  ends  rest  on  the  lower  arch 
bars  and  are  secured  to  truck  pillars  with  %  inch  bolts. 

Malleable  Castings. — Spring  seats.  Lower  spring  seats. 
Truck  pillar.  Truck  side  bearing.  Dead  lever.  Brake  hanger. 
Truck  bolster  guides.  Truck  bolster  strut.  Brake  head. 
Brake  beam  fulcrum. 

Bolster  Springs. — Will  be  furnished  by  the  Railway  Com- 
pany, and  are  class  J  of  specifications  for  helical  springs. 

Brake  Heads  and  Shoes. — Are  M.  C.  B.  standard.  The  shoes 
are  15^  inches  long  and  have  seven  pieces  of  wrought  iron,  1 
inch  by  %  inch  by  2-%  inches  long,  let  Into  their  face  after 
the  Congdon  pattern  of  shoe. 

Bolts  and  Nuts.-^AW  bolts  and  nuts  must  have  U.  S.  stand- 
ard threads  and  cut  to  work  with  Railway  Company's  stubs, 
which  will  be  furnished. 

Castings. — If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company.  All  castings  must  be  equal 
in  weight,  size,  dimensions  and  quality  to  those  furnished. 
Pattern  numbers  and  initials  of  Railway  Company  must  be  cast 
on  each  piece.  All  malleable  iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them  for  future  identifica- 
tion of  castings. 

Painting. — All  iron  work  shall  receive  one  coat  of  black 
asphaltum  paint.  All  paints  used  will  be  furnished  free  at 
the  works  of  the  builder  by  the  Railway  Company,  on  requisi- 
tion of  the  Builder. 

Lettering. — On  one  bolster  of  each  truck  must  be  stenciled 
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the  initials  of  the  Railway  Company,  and  the  number  of  the 
car,  as  shown  on  drawings. 

General  Instructions. — ^All  material  which  enters  into  the 
construction  of  trucks  built  under  these  specifications  must 
conform  to  them  fully  in  weight,  size  and  quality.  All  work  must 
be  done  in  a  thorough  and  workmanlike  manner;  and  the 
material  and  workmanship  is  subject  to  inspection  by  a  rep- 
resentative of  the  Railway  Company  at  all  times.  Companies 
or  individuals  furnishing  material  for  these  trucks,  or  those 
who  are  building  them,  must  furnish  every  facility  to  expedite 
the  inspection  of  materials  and  workmanship.  It  is  the  inten- 
tion that  these  written  specifications,  and  the  drawings  that 
form  a  part  thereof,  shall  harmonize  in  every  particular.  Any 
change  from  the  specifications  or  the  drawings,  or  any  dis- 
crepancies which  may  be  found,  should  be  at  once  reported 
in  writing  to  the  railway  company  for  decision.  All  specifica- 
tions and  drawings  for  high  freight  truck  for  cars  of  60,000 
lbs.  capacity,  which  have  been  issued  by  the  Railway  Company 
prior  to  this  date,  are  null  and  void.  To  prevent  mistake,  they 
should  be  returned  to  the  Railway  Company. 

The  bolsters  used  in  these  trucks  are  covered  by  letters 
patent. 

SPKCIFICATIONS  FOB  LOW  FREIGHT  TRUCK  FOR  CARS  OF  80,000  LBS. 

CAPACITY. 

The  drawing,  Plate  IV.  shows  the  general  plan. 
The    following   supplementary   specifications   for   material 
will  form  a  part  of  these  specifications: 

1.  Specifications  for  Car  Axles. 

2.  Specifications  for  Wrought  Iron. 

3.  Specifications   for  Steel   Channels. 

4.  Specifications  for  Mild  Steel. 

5.  Specifications  for  Cast  Iron  Wheels. 

6.  Specifications  for  Helical  Springs. 


The  following  materials  will  be  furnished,  free  of  charge 
at  the  works  of  the  Builder,  by  the  Railway  Company. 


1.  Bolster  springs. 

2.  Journal  bearings. 

3.  Paint  stocks  of  all  kinds  ready  for  use. 

General  Instructions. — ^The  trucks  are  80,000  lbs.  capacity, 
of  rigid  design,  and  have  Railway  Company's  standard  M. 
C.  B.  oil  boxes,  brass,  wedge,  axle  and  brake  head  and  shoes, 
known  as  the  Congdon  patterns.  Rivet  holes  must  be  punched 
1/16  inch  larger  than  the  rivets.  All  rivets  must  be  put  in 
with  either  the  pneumatic  or  hydraulic  riveting  machinee. 
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The  drawings  give  all  necessary  dimensions  and  instructions 
relative  to  design,  sizes,  weights,  etc. 

Axles, — Axles  are  Railway  Company's  standard  M.  C.  B.,  of 
80.000  lbs.  capacity.  The  date  the  axle  is  put  under  the  car 
must  be  plainly  stamped  with  Vj  inch  figures  on  one  end. 
The  wheel  seat  must  be  finished  straight, — no  "taper,"  will 
be  allowed.  The  fitting  cut  must  be  made  smooth  with  a 
broad  faced  tool  to  prevent  thread  forming  on  the  wheel 
seat.  Journals  must  be  finished  with  smooth  cut,  if  necessary 
smoothed  with  emery  to  insure  a  proper  surface. 

Wheels. — Wheels  must  conform  in  construction  and  fill  all 
requirements  and  guarantee  of  Railway  Company's  specifica- 
tions for  car  wheels.  The  wheel  seat  must  be  bored  parallel, 
and  must  be  pressed  on  axle  at  a  pressure  of  not  less  than 
twenty-five  (25)  nor  more  than  thirty  (30)  tons.  The  gauge 
of  the  wheels  is  4  feet  1%  inches,  and  must  be  determined  by 
a  gauge  that  will  he  furnished  by  the  Railway  Company.  On 
the  Inside  plate  of  wheel  must  be  cast  a  diagram  of  raised 
figures;  those  indicating  the  year  and  month  .he  wheel  was 
placed  under  the  car  must  be  chipped  ofT. 

Journal  Boxes. — Are  standard  M.  C.  B.  box  of  cast  iron, 
and  must  be  thoroughly  cleaned  by  rattler  or  otherwise,  to 
avoid  sand  on  inside  when  ready  to  be  applied.  They  must 
be  packed  with  one  and  one-quarter  (1%)  pounds  of  the  best 
cotton  waste,  and  enough  (one  gallon  at  least)  lubricating  oil 
of  good  quality  to  insure  cool  running  of  same.  The  spring 
on  lid  must  be  sufficiently  strong  to  hold  lid  firmly  againat 
the  box. 

Journal  Box  Wedges. — Journal  box  wedges  are  of  cast  steel 
or   hydraulic    forged    iron   and    must   conform   to   sizes   and 
shapes  of  M.  C.  B.  standard  box  for  cars  of  80,000  lbs.  capacity. 
Journal  Bearings. — Are  M.  C.  B.  standard,  and  will  be  fur- 
nished by  the  Railway  Company. 

Dust  Ouxirds. — Are  made  of  basswood,  and  are  11/16  inch 
thick.  They  must  fit  tightly  on  the  axle  dust  guard.  A  piece 
of  zinc,  1  inch  wide,  must  be  inserted  in  the  ends  and  securely 
clinch  nailed  to  prevent  splitting.  After  the  trucks  are  put 
together  a  small  block  of  wood  must  be  driven  tightly  into 
the  dust  guard  opening. 

Arch  Bars.— The  top  arch  bar  is  1%  inches  by  5  inches;  the 
lower  bar  fs  1  inch  by  5  inches.  The  tie  straps  are  of  wrought 
iron  %  inch  by  4Mt  inches.  The  arch  bars  must  be  bent  hot. 
The  tie  straps  may  be  bent  cold.  The  holes  in  the  arch  bars 
must  be  drilled.    The  holes  In  the  tie  straps  may  be  punched. 

Arch  Bar  Bolts. — ^Those  used  in  the  truck  end  are  1^  inches 
in  diameter;  under  the  head  must  be  a  fillet  of  at  least  % 
inch  radius.  The  bolt  holes  in  the  top  side  of  the  top  arch 
bar  must  be  countersunk  in  such  a  manner,  either  by  punch 
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or  drill,  to  receive  this  fillet  when  the  head  Is  pulled  dowu 
tight  to  the  bar.  Oil  box  bolts  are  1%  inches  in  diameter,  with 
a  small  fillet  under  the  head. 

Bolsters. — Are  two  channels  7  inches  high  and  7  feet  7% 
inches  long,  of  13.6  lbs.  per  ft.  with  %  inch  by  11V4  inches 
by  7  feet  7^  inches  plate  riveted  on  top  of  channels,  tieing 
them  together  with  %-inch  rivets  between  these  channels  and 
secured  at  the  ends  with  %-inch  rivets  is  a  7-inch  tension 
channel  of  13.6  lbs.  per  ft.,  bent  as  shown  on  detail  drawing 
and  separated  at  center  of  bolster  by  a  malleable  iron  strut 
casting.  The  lower  channel,  or  spring  plank,  is  a  13-inch 
channel  31.5  lbs.  per  ft.,  the  ends  rest  on  the  lower  arch  bars 
and  are  secured  to  truck  pillars  by  %-inch  bolts,  with  double 
nuts. 

Malleable  Castings. — Spring  seats.  Lower  spring  seats. 
Truck  pillar.  Truck  side  bearing.  Dead  lever  connections. 
Brake  hangec^  Truck  bolster  guides.  Truck  bolster  strut. 
Brake  head.    Brake  beam  fulcrum.    Truck  center  plate. 

Bolster  Spri7igs. — Will  be  furnished  by  the  Railway  Com- 
pany, and  are  class  "J"  of  specifications  for  helical  springs. 

Brake  Heads  and  Shoes: — Are  M.  C.  B.  standard.  The  shoos 
are  15  ^^  inches  long  and  have  seven  pieces  of  wrought  iron. 
1  inch  by  %  inch  by  2%  inches  long,  let  into  their  face  after 
the  Congdon  pattern  of  shoe. 

Bolts  and  Nuts. — All  bolts  and  nuts  have  U.  S.  standard 
threads  and  cut  to  work  with  the  Railway  Company's  stubs 
which  will  be  furnished. 

Castings.— It  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company.  All  castings  must  be  equal 
in  weight,  dimensions  and  quality  to  those  furnished.  Pat- 
tern numbers  and  the  initials  of  the  Railway  Company  must 
be  cast  on  each  piece.  All  malleable  iron  castings  must  have 
the  shop  or  trade  marks  of  maker  cast  upon  them,  for  future 
identification  of  castings. 

Painting. — ^AU  iron  work  shall  receive  one  coat  of  black 
asphaltum  paint.  All  paints  used  will  be  furnished  free  at 
the  works  of  the  builder  by  the  Railway  Company,  on  requi- 
sition of  builder. 

Lettering. — On  one  bolster  of  each  truck  must  be  stenciled 
the  initials  of  the  Railway  Company  and  the  number  of  the 
car,  as  shown  on  drawings. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  trucks  built  under  these  specifications  must 
conform  to  them  fully  in  weight,  size  and  quality.  All  work 
must  be  done  in  a  thorough  and  workmanlike  manner;  and 
the  material  and  workmanship  is  subject  to  inspection  by  a 
representative  of  the  Railway  Company,  at  all  times.  Com- 
panies or  individuals  furnishing  material  for  these  trucks,  or 
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those  who  are  building  them,  must  furnish  every  facility  to 
expedite  the  inspection  of  material  and  workmanship.  It  is 
the  intention  that  these  written  specifications  and  the  draw- 
ings that  form  a  part  thereof,  shall  harmonize  in  every  par- 
ticular. Any  change  from  the  specifications  or  the  drawings, 
or  any  discrepancies  which  may  be  found,  should  be  reported 
at  once,  in  writing,  to  the*  Railway  Company  for  decision. 
All  specifications  and  drawings  for  low  freight  truck  for  cars 
of  80,000  lbs.  capacity,  which  have  been  issued  by  the  Railway 
Company  prior  to  this  date,  are  null  and  void.  To  prevent 
mistakes,  they  should  be  returned  to  the  Railway  Company. 
The  Bolsters  used  in  these  trucks  are  covered  by  letters  patent 
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PRACTICAL    SPECIFICATIONS  FOR   TYPICAL  FREIGHT   CAB 
bodies:  — BOX,  FLAT,  GONDOLA,   STOCK,   ORE. 

The  Box  Car,— By  far  the  most  common  form 
of  American  freight  car  it  is  as  its  name  implies 
inclosed  with  roof  and  sides— a  box  in  fact  uiK)n 
two  trucks. 

SPECIFICATIONS    FOR    BOX    CAR    80,000    138.    CAPACITY. 

The  drawings  referred  to  in  these  specifications,  and  form- 
ing a  part  of  the  same,  are  as  follows  : 
Elevation   and    plan. 
End  view  and  doors. 
Wood  details. 
Wrought  details. 
Cast  details. 

Draft  rigging  and  details, 
location  of  air  brakes. 
Air  brake  details. 
Lettering. 
Grain  door. 
Grain  door  details. 

The  following  supplementary  specifications  for  material 
will  form  a  part  of  these  specifications: 

1.  Specifications  for  the  purchase  of  Wrought  Iron. 

2.  Specifications  for  the  purchase  of  Mild  Steel. 

3.  Specifications  for  the  purchase  of  Helical  Springs. 

The  following  materials  will  be  furnished,  free  of  charge  at 
the  works  of  the  builder,  by  the  Railway  Company. 

1.  Draw  bar  springs. 

2.  Automatic  couplers. 

3.  Air  brakes. 

4.  Plastic  roofing  paper. 

5.  I\kint  stocks  of  all  kinds  ready  for  use. 
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OENEBAIi    DIMENSIONS. 

Length  over  end  sills  36'    8%" 

Length    inside    36'    0%" 

Width  over  side  sills  »'    0%' 

Width  inside 8'    6" 

Width  over  eayes  9'    7" 

Height  inside,  floor  to  car  line 8'    0" 

Height  of  girth  from  floor 3'  10% 

Height  of  wheat  and  corn  line 5'    6 

Height  of  coal  line 5'    0 

Height  of  lining   5'    4%'' 

Height  of  draft  line  2'  10% 

Cubical  capacity   2,450 

Framing. — The  side,  intermediate  and  center  sill,  side 
plates  and  ridge  pole  are  of  Southern  pine;  the  carlines  end 
plates,  side  posts,  braces  and  belt  rails  may  t^e  of  Southern 
pine,  free  of  sap  and  knots,  or  of  white  oak  of  such  quality  as 
is  suitable  for  the  purpose  intended.  The  end  sills,  cross 
'  center  ties,  deadwood  blocks,  corner  and  door  posts  must  be 
made  of  white  oak  of  suitable  quality. 

The  longitudinal  sills  must  be  sound  and  clear;  one  cor- 
ner may  be  sappy,  but  not  to  exceed  1%  inches  in  width  or 
thickness.  In  framing  sills  with  sap,  the  sap  edge  must 
always  go  downward.  The  longitudinal  sills  are  framed  into  the 
mortises  of  the  end  sill  with  double  tenons,  1%  inches  in 
length  by  1%  inches  in  thickness,  the  full  width  of  the  thick- 
ness of  the  sill,  except  the  outside  sill,  which  is  to  have  a 
relish  on  the  outside  face,  as  indicated  by  the  detailed  draw- 
ings. The  longitudinal  sills  rest  on  top  of  the  body  bolster 
plate.  The  braces  of  the  car  must  be  of  such  length  as  to 
fit  tightly  between  the  post,  sill  and  plate  when  the  car  Is 
jacked  up  in  the  center  and  on  the  ends,  to  the  proper  camber. 

Buffer  Blocks. — The  two  oak  bufter  blocks  are  5%  inches 
by  8  inches  thick,  and  2  feet  6  inches  in  length,  beveled  on  the 
top  face  and  gained  on  the  lower  front  edge  to  receive  the 
wrought  buffing  angles.  The  details  are  shown  on  the  draw- 
ings. They  are  bolted  to  the  end  sill  with  two  center  truss 
rods  and  two  T4-inch  bolts.  The  back  face  and  the  front  face 
of  the  siding  and  end  door  posts,  where  they  come  in  contact, 
must  have  a  heavy  coat  of  wood  preservative  paint  before 
they  are  secured  in  position. 

Cross  Center  Ties. — Or  needle  beams,  are  4%  inches  in 
thickness,  8^^  inches  in  width  and  9  feet  %  inch  in  length. 
They  are  bored  in  such  a  manner  as  to  secure  them  to  the 
side,  intermediate  and  center  sills.  The  truss  rod  queen 
posts  are  secured  to  them  by  means  of  lag  screws  and  bolts 
fastened  through  sills. 
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Side  Plates. — Are  of  Southern  pine,  3%  inches  hy  6  Inches 
by  36  'feet,  8%  inches  long,  mortised  and  bored  to  receive  the 
side  and  door  posts  and  side  rods.  There  are  to  be  filling 
blocks  2  Inches  by  3V4  inches  on  top  of  each  side  plate,  prop- 
erly fitted  between  the  carlines,  each  block  to  be  secured  to 
plate  with  six  20-penny  spikes,  blocks  to  be  bored,  with  proper 
size  holes  to  prevent  them  from  splitting.  The  end  plates 
may  be  of  white  oak  or  Southern  pine,  free  of  sap,  or  knots.  3 
inches  by  15  inches,  and  are  to  be  secured  to  the  side  plates 
by  means  of  tenons  1^  inches  deep,  and  %  inch  strap  bolts, 
one  at  each  corner,  which  pass  through  the  outside  corner 
bands,  as  shown  on  the  drawings. 

Carlines. — There  are  eleven  carlines  of  white  oak  or  South- 
ern pine,  free  of  sap  or  knots,  1%  inches  in  thickness.  Each 
end  of  the  carllne  Is  secured  to  the  side  plate  with  two  No. 
20  screws,  3%  inches  long,  and  one  No.  20  screw  4  inches  long, 
turned  into  the  plates  after  first  boring  holes  the  proper 
size  for  them.*  Under  no  circumstances  will  the  driving  of 
screws  in  any  part  of  the  construction  be  permitted. 

Ridge  Pole. — Is  of  Southern  pine,  in  one  length,  1%  Inches 
in  thickness  by  4  inches;  shaped  on  the  top  edge  to  the  proper 
pitch  of  the  roof;  it  must  be  securely  nailed  to  each  carlint* 
and  each  plate  with  two  ZV^  inch  spikes.  It  is  also  bolted 
to  end  plates  with  %-inch  strap  bolts  as  shown. 

Purlines. — Are  of  white  oak,  straight  in  the  grain  and  free 
uf  knots,  and  may  be  made  in  three  lengths;  the  joints  must 
be  staggered,  or  if  made  of  Southern  pine,  they  must  be  in 
one  length,  free  of  sap  and  knots,  1^  inches  in  thickness  by 
2^  inches  in  width.  They  are  to  be  securely  nailed  to  each 
carline  and  end  plate  with  two  3^-inch  spikes. 

Braces. — Body  or  counter  braces  may  be  of  either  white 
oak  or  Southern  pine,  2\-j  inches  by  5  inches.  The  end  braces 
may  be  of  the  same  material,  3  inches  in  thickness  by  5  inche.-( 
in  width,  framed  to  such  length  and  shape  as  to  fit  tightly 
in  the  openings  when  the  car  is  properly  cambered. 

Corner  Posts. — Are  of  white  oak  or  Southern  pine,  free  of 
sap  and  knots,  6V35  Inches  by  5i^  inches.  9  feet  %  inches  long. 
The  end  sills  are  cut  out  at  the  ends  to  receive  the  lower 
ends  of  Uie  posts,  as  shown  on  drawings. 

Body  Posts. — Are  of  white  oak  or  Southern  pine,  free  of 
sap  and  knots.  2\ii  inches  in  thickness  by  5  inches  wide.  The 
ladder  posts  are  to  be  2^/^  inches  by  4V4  inches.  The  posts 
over  the  body  bolsters  are  to  rest  in  cast  iron  pockets,  and  are 
\<2  inch  shorter  from  the  end  to  shoulder  than  are  the  side 
posts. 

Door  Posts. — The  side  door  posts  are  of  white  oak,  4'/^ 
Inches  by  4'/ifl  Inches,  framed  so  that  they  lap  over  side  alUs, 
and  each  post  is  secured  to  side  sill  by  means  of  two  Vi-lnch  bolts. 
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The  distance  between  the  side  door  posts  is  5  feet.  The  end 
door  posts  are  white  oak,  5  inches  by  5  inches.  The  distance 
between  them  is  2  feet.  A  cleat  3  inches  by  1  inch  and  3 
feet  6%  inches  long,  is  nailed  to  each  door  post,  to  which  is 
set*ured  the  sheathing. 

Flooring. — Except  at  the  doorway  is  either  Southern  or 
Norway  pine,  1%  inches  in  thickness,  shiplapped  on  the  edges 
to  match  the  Railway  Company's  standard.  It  must  not  be 
less  than  4  inches  nor  more  than  8  inches  in  width,  and  in 
laying,  wide  and  narrow  strips  must  alternate.  It  must 
be  surfaced  on  one  side,  and  nailed  to  the  sills  with  30-penny 
nails.  Pieces  from  4  to  6  inches  in  width  shall  be  nailed  at 
tach  sill  with  two  30-penny  nails,  staggered;  pieces  from  6 
to  8  inches  wide  shall  be  nailed  at  each  sill  with  three  30- 
penny  nails,  one  of  which  may  be  driven  blind. 

i<heathing. — The  sheathing  is  of  dry  white  pine,  first  class 
siding  in  quality;  or  Oregon  fir,  in  the  latter,  heart  cuts,  which 
are  liable  to  split  or  shell  out,  must  be  omitted,  matched  and 
grooved  to  the  Railway  Company's  standard,  with  small  V- 
shaped  grooves  on  its  face,  1%  inches  from  center  to  center. 
It  is  to  be  dressed  on  two  sides  to  27/32  of  an  inch  in  thick- 
ness and  b%  inches  in  width;  it  must  be  nailed  to  each  plate 
with  three  8-penny  nails,  one  of  which  is  to  be  driven  blind, 
to  each  belt  rail  with  three  8-penny  nails,  one  driven  blind,  to 
each  sill  with  five  8-penny  nails,  one  dtiven  blind,  and  to  the 
braces  with  two  8-penny  nails  to  each  piece. 

Lining. — May  be  of  dry  white  pine,  "B"  or  "second  com- 
mon" in  quality,  Southern  or  Norway  pine,  matched  and 
grooved,  %  inch  in  thickness  and  5^4  inches  in  width.  The 
lining  is  raised  2%  inches  from  the  floor,  and  nailed  to  the 
posts  and  braces  with  three  8-penny  nails  at  each  post  and 
brace,  one  nail  at  each  brace  to  be  driven  blind.  Nailed  to  the 
floor,  with  one  face  bearing  against  the  sheathing  and  the 
other  on  the  floor,  is  a  triangular  piece  of  pine,  2%  inches  by 
2%  inches. 

The  lining  at  sides  of  car  will  extend  three  boards  higher 
than  girth,  as  shown  on  drawings. 

Roofing. — Is  dry  white  pine,  free  from  sap,  dead  knots  and 
shaky  places.  The  under  course  is  of  "B"  "first  common" 
grade,  'Vn  of  an  inch  thick  by  5^  inches  wide,  surfaced  on 
both  sides,  matched  and  grooved;  each  piece  is  nailed  to  the 
fascia  board,  plate,  purlines  and  ridge  pole  with  not  less 
than  three  8-penny  cut  nails  at  each  place,  one  nail  may  be 
driven  blind.  One  heavy  coat  of  No.  1  mineral  paint  is  then 
to  be  applied  to  the  top  of  roof,  over  which  will  be  placed  a 
layer  of  plastic  roofing  paper  which  will  be  furnished  by  the 
Railway  Company.  The  top  course  of  boards  is  first-class  sid- 
ing, "/n  of  an  inch  thick  by  5^  inches  wide,  matched  and 
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grooved  with  two  half-round  grooves  worked  In  top  face. 
It  is  to  be  nailed  with  three  10-penny  cut  nails  in  the  same 
manner  as  the  lower  roof  and  must  be  cut  off  to  project  1% 
inches  over  the  fascia  boards  on  the  side.  The  plastic  roofing 
must  be  laid  in  such  a  manner  as  to  have  it  cut  ofiP  with  the 
boards.  Care  must  be  taken  in  securing  the  roof,  not  to 
drive  any  of  the  nails  so  that  they  will  "miss  plates,  car- 
lines  or  ridge  poles.  The  quality  of  lumber  as  Indicated  in 
these  specifications  will  be  found  in  Judson's  Revised  Edition 
of  the  Lumbermen's  Hand  Book  of  1891,  "Chicago  Yard  Grad- 
ing of  Pine." 

Long  leaf  Southern  pine  must  be  used  in  all  instances 
where  Southern  pine  is  mentioned. 

Fascia  Boards. — The  side  fascia  boards  are  white  oak,  of 
suitable  shape,  1%  inches  thick,  by  5  inches  wide,  and  are 
bolted  to  the  plates  with  %-inch  bolts.  The  end  fascia  boards 
are  Norway  pine,  1%  inches  thick  by  15  inches  at  their  widest 
place.  They  are  secured  to  the  end  plates  by  means  of  V-j- 
Inch  bolts  and  corner  plates,  as  shown  on  drawings.  Two 
nails  must  be  used  in  each  piece  of  roofing  for  securing  the 
edge  of  the  roof  to  the  fascia  boards,  care  being  taken  to 
have  these  nails  driven  into  the  fascia  boards  and  not  to  the 
outside  or  into  the  fascia  Joints. 

Running  Boards. — Are  clear  Norway  pine,  free  from  knots, 
sap  and  shaky  places.  The  middle  board  is  2^  inches  thick 
by  6  inches  wide,  shaped  to  fit  over  the  ridge  of  the  roof, 
and  notched  to  receive  the  running  board  cleats,  and  secured 
to  the  roof  with  two  3-inch  No.  18  screws  at  each  cleat,  and  two 
No.  18  screws  midway  between  the  cleats.  The  two  side  pieces 
are  1^4  inches  thick  by  6  inches  wide  and  secured  to  each 
cleat  by  two  8-penny  nails.  The  cleats  are  of  white  oak,  1% 
inches  thick,  shaped  to  fit  the  pitch  of  the  roof.  They  are 
secured  over  each  carline  and  end  plate,  and  nailed  to  the 
roof  with  four  30-penny  nails  to  each  cleat.  The  cleats  must 
be  bored  for  the  nails.  Before  the  running  boards  and  cleats 
are  applied,  the  roof  must  be  given  a  heavy  coat  of  the 
Railway  Company's  standard  No.  1  paint  underneath  the 
cleats  and  running  boards. 

Oirths.— The  side  girths  are  of  white  oak,  3%  Inches  by 
4  inches,  the  end  girths  i\i  inches  by  4  inches,  all  shaped  as 
shown  on  drawings.  They  are  secured  to  posts  and  braces 
with  two  No.  18  screws,  2%  inches  in  length  and  one  8-penny 
nail,  and  to  each  corner  and  door  post  with  %-inch  strap  bolts; 
these  strap  bolts  must  pass  through  the  corner  plates.  The 
end  girths  are  secured  to  the  end  door  posts  with  four  %-inch 
carriage  bolts.  6V2  inches  long,  and  four  No.  13  screws,  2^ 
inches  long.  The  distance  from  the  top  of  the  sill  to  the  top 
of  the  girth  is  4  feet  ^  inch. 
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Side  Doors. — ^Are  what  are  known  as  batten  doors,  the 
sheathing  of  which  is  the  same  as  that  used  on  the  side 
of  the  car.  There  are  three  9^-inch  battens  on  the  back  side 
with  four  filling  pieces  7^  inches  w^ide,  to  fill  up  the  spaces, 
on  the  edges  of  the  door  between  the  battens.  They  are  to 
be  well  nailed  with  four  clinch  nails  to  each  batten  and 
properly  clincKed  on  the  back  side.  On  the  two  side  edges  are 
protecting  strips,  1%  inches  by  J4  inch,  secured  alternately  to 
the  inside  and  outside  with  1^  inch  No.  18  screws  spaced 
10%  inches.  They  are  to  receive  one  heavy  coat  of  the 
Railway  Company's  standard  No.  1  paint  on  the  back  side  of 
the  door.  The  hangers  are  to  be  Railway  Company's  stan- 
dard malleable  iron,  applied  as  shown  on  drawings.  The 
handle  is  to  be  secured  by  six  1%-inch  No.  14  screws,  located 
as  shown. 

End  Doors. — Are  batten  doors;  the  outside  of  sheathing 
is  the  same  as  used  on  the  side  of  the  car,  except  the  side 
rails,  which,  are  oak,  5^  inches  wide,  the  inside  sheathing  is 
run  crosswise  and  5^  inches  wide,  3  feet  10%  inches  high 
by  2  feet  3  inches  wide.  Weather  strip  is  to  be  placed  on  tho 
edge  of  these  doors  of  %  inch  by  IV2  inch  iron,  the  full  length 
of  the  door,  secured  to  the  edge  with  l^^-inch  No.  12  screws, 
located  7  inches  apart,  and  a  strip  of  rubber  between  the  edge 
of  the  door  and  the  iron  strip  to  project  suflSciently  far  to  touch 
the  side  of  the  car. 

End  Door  Tracks. — Are  of  wrought  iron;  the  upper  track 
is  ^  inch  by  2Ms  inches  wide  and  4  feet  2^  inches  long;  they 
are  bolted  to  the  end  plates  with  three  ^-inch  bolts  passing 
through  the  track,  brackets  and  plate.  The  lower  track  is 
%  inch  by  2  inches  and  4  feet  ^  inch  long,  bolted  to  the  end 
£^rth  with  four  i/(2-inch  bolts  passing  through  the  track, 
brackets  and  end  girth,  as  shown  on  drawings. 

Side  Door  Tracks. — The  top  side  door  track  is  %  inch 
thick  by  2%  inches  wide  and  10  feet  6  inches  in  length;  it  is 
secured  to  the  side  of  the  car  by  eight  %-inch  bolts  passing 
through  the  guides,  filling  piece  and  side  plates.  The  bottom 
track  is  %  inch  thick  by  2  inches  in  width  and  10  feet  0 
inches  in  length,  secured  to  the  side  of  the  car  by  eight 
14-inch  bolts  passing  through  the  track,  brackets,  sheathing 
and  sill  of  car. 

Door  Stops. — The  closed  door  stop  for  the  side  door  is  of 
white  oak,  2%  Inches  thick  by  4  inches  wide  and  8  feet  3^ 
inches  long.  It  is  secured  to  the  door  post  and  belt  rail  by  six 
^-inch  bolts,  with  the  nuts  sunk  fiush  on  the  inside  of  the 
car.  The  closed  door  stop  for  the  end  door  is  of  white  oak, 
2  inches  by  2^  inches,  4  feet  4%  inches  long;  it  is  secured 
to  the  end  post  with  .three  %-inch  lag  screws,  V/y  inches  long. 
The  details  of  the  framing  of  these  stops  are  shown  on  draw- 
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ing.  The  open  door  stop  Is  of  cast  Iron,  and  located  aa 
shown  on  the  drawings. 

Door  Fastenings. — The  end  and  side  doors  are  locked  with 
Railway  Company's  standard  car  door  fastenings,  as  shown  on 
the  drawings. 

Door  Thresholds. — The  end  door  threshold  is  of  white  oak, 
3  inches  by  GU  inches  and  2  feet  10  inches  long;  it  is  bolted 
to  the  end  girths  with  two  V^-inch  bolts  and  the  door  posts 
with  four  10-penny  nails.  On  the  threshold  is  a  piece  of 
wrought  iron  3/16  inch  thick  by  4  Inches  in  width  and  24 
inches  long,  secured  to  the  same  by  eight  Ko.  14  screws,  1V4 
inches  long.  The  side  door  threshold  is  3/16  inch  thick  by  4 
inches  in  width  and  5  feet  in  length,  secured  to  the  floor  of 
the  car  by  eleven  No.  14  screws,  1^^  inches  in  length. 

Water  Strips. — There  is  nailed  to  the  end  fascia  board  over 
each  end  door  a  piece  of  white  oak,  shaped  as  shown  in  the 
drawing,  to  serve  as  a  water  shed. 

Orain  Doors, — There  are  two  grain  doors  of  the  Railway 
Company's  standard,  applied  as  shown  on  the  drawing.  The 
doors  are  3  feet  6  inches  high  and  have  a  flap  15H  inches 
wide  hinged  to  bottom  door.  The  details  are  shown  on  draw- 
ing. 

Side  Plate  Tie  Rods. — There  are  five  %-inch  round  iron 
plate  tie  rods,  extending  to  the  outside  of  the  side  plates  imme- 
diately beneath  the  carlines,  to  prevent  the  side  plates  from 
spreading.  They  are  secured  to  the  carlines  at  the  middle  by 
3/16  inch  staples,  2^  inches  long,  driven  into  the  bottom  edge 
of  the  car  line. 

Plate  and  Sill  Rods, — There  are  twenty-four  %-inch  tie 
rods  extending  through  sill  and  plates,  eight  of  these  have 
%  inch  round  ends  welded  to  14  inch  by  2  inch  bar  iron  as 
shown  in  detail.  The  rods  for  the  body  post  are  grooved  Into 
them,  the  four  corner  rods  are  straight^  the  rods  for  door 
posts  have  straps  on  upper  ends  which  are  bolted  to  the 
plates,  and  the  tie  rods  pass  through  their  girths  next  the 
sheathing,  forming  a  truss  rod  for  side  and  end  door  posts. 

Body  Side  Bearings. — There  are  two  10  inches  by  %  inch 
pressed  steel  bearings  to  each  bolster,  each  side  bearing  will 
be  riveted  to  the  bolster,  with  four  %-inch  rivets.  The  dis- 
tance from  center  of  side  bearings  will  be  5  feet. 

Body  Bolsters.— Is  the  Z  bar  type,  riveted  together  with  %• 
inch  rivets,  and  built  up  as  shown  on  drawings. 

King  Bolts. — There  are  two  king  bolts,  1%  Inches  in  diam- 
eter by  17  inches  long.  They  are  provided  in  the  center  with 
a  ring,  %  inch  in  thickness  by  %  inch  in  width,  as  indicated 
on  the  drawings. 

Truss  Rods.— There  are  six  truss  rods,  1%  inches  in  diam- 
eter, increased  to  1^  Inches  in  diameter,  5  Inches  in  length 
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at  each  end  They  are  in  two  lengths,  connected  in  the  mid- 
dle with  wrought  iron  turnbuckles  of  a  satisfactory  make, 
each  tumbuckle  is  connected  with  the  adjacent  one  with  a 
str^  of  wood  of  suitable  dimensions  through  the  openings 
in  the  turnbuckles  to  prevent  them  from  turning.  The  wooden 
strip  is  secured  so  that  it  cannot  get  out  of  place.  The  truss 
rod  washers  which  bear  against  the  end  sill  of  the  car,  are  of 
gray  iron,  5  inches  by  5  inches,  as  shown  on  the  detail  draw- 
ings. The  truss  rod  queen  posts  are  shown  on  the  drawings, 
and  must  be  of  malleable  iron  and  secured  to  the  needle  beam 
by  lag  screws  and  bolts.  The  posts  are  provided  with  a 
split  key  or  other  means  to  prevent  the  truss  rod  from  fall- 
ing in  case  of  breakage. 

Draw  Bars  and  Hprings. — The  draw  bars  are  M.  C.  B. 
standard  and  are  furnished  by  the  Railway  Company.  The 
pockets  for  the  same  are  %  inch  by  4  inches  iron,  and  riveted 
to  the  drawbars  with  two  1 '/6-inch  ulster  iron  rivots,  leav- 
ing the  ends  of  the  pocket  to  be  formed  as  ^own  on  the 
drawings  and  be  driven  into  the  recess  of  the  draw  bar  while 
the  ends  of  the  pocket  are  hot.  After  they  have  been  properly 
drawn  together  and  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  space 
between  the  lugs  of  the  draw  bars. 

Draw  Bar  Springs. — Are  the  Railway  Company's  standard. 
and   will   be  furnished  by  the  Railway  Company. 

Draft  Sills, — Are  of  white  oak,  5VG  inches  by  7  inches  thick 
and  5  feet  1%  inches  long;  they  are  gained  out  on  the  top  edge 
to  receive  the  cast  iron  draft  timber  keys,  on  the  side  to 
receive  the  draw  bar  stop  castings.  On  the  outside  of  each 
draft  sill  there  is  a  ^/^-inch  strap  bolt  securing  same  to  body 
bolster.  Bolted  to  the  center  sills  are  the  reinforcing  pieces 
5  inches  by  5  inches  which  form  the  continuous  draft  timbers 
to  resist  buffing  strains.  There  are  ten  %-inch  bolts,  and 
twelve  %-inch  lag  screws,  8  inches  long,  securing  these  timbers 
to  the  center  sills,  all  as  shown  on  drawings. 

Corner  Plates. — At  each  outside  lower  corner  of  the  car  is 
a  comer  plate,  Vi  inch  thick  by  8%  inches  in  width,  to  extend 
12  inches  dn  the  side  of  the  car  and  10  inches  on  the  end  of 
the  car.  They  are  bolted  to  the  end  and  side  sills  with  %- 
inch  bolts.  The  middle  plates  are  %  inch  thick,  2V^  inches 
wide  and  11  inches  long  on  each  leg  bent  in  the  center  to  form 
a  seat  for  end  truss  rod.  They  are  secured  to  the  sheathing 
with  Vj-inch  strap  bolts  and  %-inch  lag  screws  3V6  inches  long. 
The  upper  corner  plates  are  Vj  inch  in  thickness  by  2 
inches  in  width,  and  11%  inches  on  each  leg.  They  aro 
secured  to  the  plates  by  bolts  and  lag  screws  as  shown  on 
drawings. 

8iU  Steps, — ^Tbere  are  two  sill  steps  of  wrought  iron,  % 
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inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  step  U 
secured  to  the  under  edge  of  side  sill  with  one  %-inch  lag 
screw  i%  inches  long,  and  by  the  corner  post  rod. 

Ladder, — There  Is  a  ladder  on  the  side  of  the  two  diagonal 
corners  of  the  car,  made  up  of  six  handles  to  a  side  and 
one  on  the  roof,  of  %-inch  round  iron  22  inches  In  length, 
and  fastened  with  ^-inch  lag  screws,  3  inches  long.  There  are 
two  on  each  end  of  the  car  24  inches  long.  There  are  two 
on  each  end  of  the  car  24  inches  from  the  bottom  of  the  sill, 
as  shown  on  the  drawings.  These  are  to  act  as  handholds  and 
are  secured  with  ^-inch  lag  screws,  3  inches  in  length. 

BfMke  Shaft. — Is  of  1%-inch  round  iron  with  bottom  ends 
1%  inches  in  diameter;  it  rests  in  a  wrought  iron  step  secured 
to  the  end  sill  with  two  %-lnch  bolts.  The  brake  wheel  is  17 
inches  in  diameter  and  held  on  the  shaft  with  %-inch  nut; 
the  end  of  the  shaft  is  riveted  over  the  nut.  The  upper  brake 
shaft  bracket  is  malleable  iron  and  is  secured  to  the  plate 
with  two  Vj-^nch  bolts,  with  nuts  placed  outside  of  the  car, 
and  to  the  roof  with  %-inch  lag  screws,  5  inches  long.  The 
location  of  the  brake  is  shown  on  the  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
ings. The  details  of  rods^  levers,  guides,  clamps,  etc.,  are 
shown  on  the  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic, 
quick  acting  freight  brake  and  located  as  shown  om  the  founda- 
tion brake  drawings.  All  joints  in  the  piping  and  fittings 
must  be  put  together  with  red  lead,  and  in  no  case  will  work 
be  accepted  unless  the  pipe  screw  going  into  the  fitting  will 
take  four  or  more  threads.  They  must  be  thoroughly  tight- 
ened and  well  secured  to  the  frame  of  the  car.  Test  of  same 
must  be  made  with  70  lbs.  air  pressure.  All  cars  must  be 
charged  and  applications  made  on  same  before  leaving  the 
shops. 

The  followiq^  air  brake  equipment  will  be  furnished  by  the 
Railway  Company;  brake  cylinder,  reservoir,  triply  valve,  drain 
cup,  couplings  with  hose  complete,  angle  cock,  cut-out  cock 
and  release  valve,  as  per  Westinghouse  Company's  schedule, 
H-1. 

Wrought  Iron  or  Soft  Steel. — Wrought  iron  or  soft  steel 
used  in  the  construction  of  the  following  parts  will  be  subject 
to  surface  inspection  only  and  the  requirements  of  the  physical 
tests  will  be  waived.  Comer  irons  of  all  kinds,  top  and  bottom, 
side  and  end  door  tracks,  side  and  end  door  protecting  strips, 
threshold  plates  and  grain  door  plates. 

Castings. — If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  on  the 
'ars  must  be  equal  in  weight  and  correspond  in  dimensions 
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with  the  samples  furnished.  The  initials  of  the  Railway  Com- 
pany, together  with  the  pattern  numbers  must  be  plainly  cast 
on  every  piece.  All  malleable  iron  castings  must  have  the 
shop  or  trade  marks  of  the  maker  cast  upon  them  for  future 
identification  of  castings. 

Cfrain  and  Coal  Line. — Is  painted-  on  the  inside  near  the 
doorway;  the  wheat  and  corn  line  is  5  feet  6  inches  from  the 
top  of  floor,  and  the  coal  line  is  5  feet  from  top  ^f  floor. 

Mortises  and  Tenons, — All  mortises  and  tenons,  tenon 
shoulders,  butting  joints  of  braces  and  post,  sills,  etc.,  the  top 
and  outside  face  of  the  side  and  end  sills,  the  top  and  outside 
face  of  the  side  and  end  plates,  are  to  receive  one  heavy  coat 
of  the  Railway  Company's  wood  preserving  creosote  paint. 

Painting, — The  car  is  to  be  painted  on  the  outside  with 
three  coats  of  the  Railway  Company's  standard  No.  1  mineral 
paint;  the  iron  work  where  exposed  is  to  receive  one  coat  of 
asphaltum  black  paint.  The  edges  of  the  top  and  bottom  course 
of  roof  boards  are  to  receive  one  coat  of  No.  1  mineral  paint 
before  being  laid.  The  first  course  of  the  roof  is  to  receive 
one  coat  of  No.  1  paint  before  the  plastic  paper  is  applied.  The 
exterior  of  the  car  must  not  be  painted  oftener  than  once  in 
twenty-four  hours.  The  body  of  the  trade  mark  is  the  Rail- 
way Company's  standard  No.  26  paint.  The  lettering  for  the 
cars  is  the  Railway  Company's  standard  No.  17  paint.  The 
location  and  arrangement  of  lettering  is  shown  on  draw- 
ing. Pounce  patterns  for  all  lettering,  trade  marks,  etc., 
will  be  furnished  by  the  Railway  Company. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  U.  S.  stand- 
ard threads,  and  to  correspond  with  the  samples  which  will  be 
furnished  by  the  Railway  Company. 

Trucks. — Drawings  and  specifications  for  the  Railway  Com- 
pany's high  freight  truck,  for  cars  of  80,000  pounds  capacity, 
accompany  and  form  a  part  of  these  specifications. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  cars  built  under  these  specifications  must  con- 
form to  them  fully  in  weight,  size  and  quality.  All  work 
must  be  done  in  a  thorough  and  workmanlike  manner,  and 
the  material  and  workmanship  are  subject  to  inspection  by  a 
representative  of  the  Railway  Company  at  all  times.  Com- 
panies or  individuals  furnishing  materials  for  these  cars,  or 
those  who  are  building  them,  must  furnish  every  facility  to 
expedite  the  inspection  of  material  and  workmanship.  It  is 
the  intention  that  these  written  specifications,  and  the  draw- 
ings that  form  a  part  thereof  shall  harmonize  in  every  par- 
ticular. Any  change  from  the  specifications  or  drawings,  or 
any  discrepancies  which  may  be  found,  should  be  reported  at 
once  in  writing  to  the  proper  official  for  decision.  All  speci- 
fications and  drawings  for  box  cars  which  have  been  issued 
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by  the  Railway  Company  prior  to  this  date,  are  null  and 
void.  To  prevent  mistakes,  they  should  be  returned  to  the 
company. 

The  Flat  Car.— A  platform  upon  wheels  consti- 
tutes the  flat  car  and  it  is  used  in  the  regular 
freight  service  for  transporting  such  coarser  kinds 
of  freight  as  need  no  protection  from  the  elements 
and  is  of  such  character  that  it  is  not  liable  to 
depredations. 

SPECIFICATIONS   FOR   FLAT    CAR,    80,000    POUNDS    CAPACITY. 

The  drawings  referred  to  in  these  specifications,  and  form- 
ing a  part  of  the  same,  are  as  follows: 

General  Plan. 
Wood  Details. 
Wrought  Details. 
Cast  Details. 
Lettering. 
Draft  Rigging. 
Air  Brakes. 
Air  Brake  Details. 

The  following  supplementary  specifications  for  material 
will  form  a  part  of  these  specifications: 


1 


T- 


(1.)  Specifications  for  the  purchase  of  Wrought  Iron. 

(2.)  Specifications  for  the  purchase  of  Mild  Steel. 

(3.)  Specifications  for  the  purchase  of  Helical  Springs.  j'"'**-^ 

The  following  materials  will  be  furnished,  free  of  charge         1^^^^ 
at  the  Works  of  the  builder,  by  the  Railway  Company: 

(1.)  Draw  Bar  Springs. 

(2.)  Automatic  Couplers. 

(3.)  Air  Brakes. 

(4.)  Paint  stock  of  all  kinds  ready  for  use. 

GENERAL    UIMENHIONS. 

Length  over  end  sills   40'      0    " 

Width  over  side  sills 8'      8     ' 

Height  from  top  of  rail  to  center  of  draw  bar 2'     10 Mi" 

Framing. — All  longitudinal  sills  are  long  leaf  Southern  pine, 
sound  and  clear,  one  corner  may  bo  sappy,  but  not  to  exceed 
1V6  inchfs  in  width.  End  sills,  cross  tie  timbers,  draft  tim- 
bers, buffer  blocks  and  air  brake  cylinder  blocks  are  of  oak. 
of  suitable  quality  for  the  purpose  intended.    The  bolster  fill- 
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ing  blocks,  and  draft  timber  reinforcing  pieces  are  of  white 
oak  or  Southern  pine  of  suitable  quality,  all  framed  as  shown 
on  the  detail  drawings. 

Flooring. — Is  Southern  or  Norway  pine,  2^4  inches  in  thick 
ness,  ship-lapped  on  the  edge  to  match  the  Railway  Company's 
standard.  -  It  must  be  uot  less  than  4  inches  nor  more  than  8 
inches  in  width.  In  laying,  wide  and  narrow  pieces  should 
alternate.  It  must  bt  surfaced  on  one  side  and  nailed  to  the 
sills  with  40-penny  nails,  staggered,  4-inch  and  6-inch  boards 
to  have  two  nails  to  each  sill  and  8-inch  boards  to  have  thre.; 
nails  to  each  sill.  The  flooring  overlaps  each  side  sill  %  of 
an  inch. 

Draft  Timbers. — Are  of  white  oak  6  inches  by  6%  inchps 
thick,  and  5  feet  7  inches  long.  They  are  gained  out  on  the 
top  face,  to  receive  the  cast  iron  draft  timber  keys,  on  the  side 
to  receive  the  drawbar  stop  castings.  Bolted  to  the  center 
sills,  are  reinforcing  pieces  5  inches  by  5  inches,  which  form 
the  continuous  draft  timbers,  to  resist  buffing  strains.  These 
pieces  are  secured  to  center  sills  by  bolts  and  lag  screws. 

Filling  Blocks. — There  are  filling  blocks  1%  inches  by  6>h 
inches  by  1  feet  9%  inches  long,  bolted  between  drawbar  stop 
castings,  body  bolster  and  draft  timbers. 

Buffer  Blocks. — The  two  oak  buffer  blocks  are  6  inches  by 
8  inches,  and  2  feet  4  inches  long,  beveled  on  the  top  edge,  and 
gained  on  the  lower  front  face  and  edge  to  receive  the  wrought 
iron  buffing  angles.  The  details  are  shown  on  the  drawings. 
The  blocks  are  bolted  to  the  sill  with  two  %-inch  bolts,  and 
further  held  by  the  two  middle  truss  rods.  The  back  face  and 
lower  edge,  and  front  face  of  sills,  must  have  a  heavy  coat  of 
standard  creosote  wood  preservative  paint  before  the  blocks 
are  bolted  in  position. 

Cross  Center  Ties. — Are  4^  inches  by  8V^  inches  and  are  J< 
feet  8  inches  long.  They  are  bored  in  such  a  manner  as  to 
secure  them  to  the  side  and  center  sills,  and  are  gained  out 
on  the  side  sills  as  shown.  The  truss  rod  queen  posts  are 
secured  to  them  by  means  of  lag  screws,  and  bolts  passing 
through  the  sills. 

Body  Bolster  Blocks, — There  are  ten  body  bolster  blocks  of 
oak,  or  yellow  pine,  ^Yj  inches  by  10  inches,  of  suitable  length 
to  fill  the  space  between  the  sills.  They  are  held  in  place  by 
cleats  nailed  to  the  sills,  and  the  saddles  on  which  the  truss 
rods  bear  are  secured  to  them.  There  are  also  four  blocks,  3% 
inches  by  6  inches,  and  19  inches  long,  of  oak  or  yellow  pine; 
i.nse  are  located  between  the  stake  pockets  and  the  inter- 
r^(  (Mate  sills. 

Tie  Hods. — There  are  two  %-inch  tie  rods  passing  across  the 
car  from  outside  to  outside  of  the  side  sills,  located  as  shown 
on  the  drawing. 
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Stake  Pockets, — ^There  are  twenty-six  malleable  iron  stake 
pockets,  twenty-two  of  which  are  secured  to  the  side  sills  with 
v4-inch  "U"  bolts,  and  four  are  secured  to  the  intermediat6 
»llls  with  %-inch  *'U"  bolts.  >Their  location  is  shown  on  the 
drawings. 

Body  Bolster.— Is  the  "Z"  bar  type,  riveted  together  with 
%-inch  rivets,  and  built  up  as  shown  on  drawings* 

Body  8ide  Bearings. — There  are  two  malleable  iron  side 
bearings  to  each  bolster.  Each  casting  is  to  be  riveted  to 
bolsters  with  %-inch  rivets,  the  distance  from  center  to  center 
of  side  bearings  is  5  feet  0  inches. 

King  Bolts. — There  are  two  king  bolts,  1  %  inches  in  diame- 
ter by  17  inches  long,  provided  in  the  center  with  a  ring,  %• 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  the 
drawings. 

Truss  Rods. — There  are  eight  longitudinal  truss  rods;  six 
of  which  extend  from  outside  to  outside  of  end  sills  and  two 
of  which  extend  from  outside  to  outside  of  buffer  blocks.  They 
are  1%  inches  in  diameter  and  increased  to  1^  inches  in  diam- 
eter for  a  length  of  5  inches  at  each  end.  They  are  in  two 
lengths  connected  in  the  middle  by  wrought  iron  turnbuckles  of 
a  satisfactory  make.  Th^  turnbuckles  are  connected  in  threes 
with  a  strip  of  wood  of  suitable  dimensions  passing  through 
their  openings  to  prevent  them  from  turning.  The  strips  are 
to  be  secured  so  that  they  cannot  get  out  of  place.  The  truss 
rod  washers  which  bear  against  the  end  sills  of  the  car  are  of 
gray  iron. 

Inverted  Truss  Rods. — There  are  two  longitudinal  truss 
rods  extending  from  outside  to  outside  of  body  bolster,  the  ends 
passing  between  the  two  plates  of  the  bolster.  They  are  pro- 
vided at  each  end  with  a  washer  casting  which  bears  on  the 
edge  of  each  of  the  bolster  plates;  these  are  referred  to  as 
inverted  truss  rods,  and  they  extend  above  the  filling  blocks 
placed  on  the  cross  tie  timbers.  On  these  blocks  are  truss  rod 
saddles  similar  to  those  that  are  provided  over  the  body 
bolsters  for  the  other  longitudinal  truss  rods.  Between  the 
cross  tie  timbers  these  inverted  truss  rods  pass  just  beneath 
the  floor  of  the  car. 

Corner  Plates. — There  are  four  sill  plates,  y^  inch  by  SVj 
Inches  and  lap  12  inches  on  the  side  and  10  inches  on  the  end 
of  the  car.  They  are  bolted  to  the  end  sills  and  side  sills 
Kith  %-inch  bolts.  The  bolts  passing  through  the  side  sills 
must  also  extend  through  the  intermediate  sills,  as  shown  on 
the  drawings. 

Drawbars  and  Pockets. — The  drawbars  are  M.  C.  B.  stand- 
ard and  furnished  by  the  Railway  Company.  The  pockets  are 
Vr  inch  by  4  inches  iron,  and  riveted  to  the  drawbar  with  two 
1  V^-inch  ulster  iron  rivets,  leaving  the  ends  of  the  pockets  to  be 
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formed  as  shown  on  the  drawings,  and  driven  into  the 
recesses  of  the  drawbar  while  the  ends  of  the  pockets  are  hot. 
They  are  then  drawn  together  and  properly  riveted.  The  lugs 
on  the  end  must  be  drawn  down  under  the  hammer  until  they 
entirely  fill  the  space  between  the  lugs  of  the  drawbars. 

Drawbar  Springs. — Are  the  Railway  Company's  standard 
and  will  be  furnished  by  the  Railway  Company. 

Drawbar  Stop  Castings. — The  drawbar  stop,  or  housing  cast- 
ings, are  malleable  iron,  in  two  pieces,  each  piece  to  be  bolted 
to  the  draft  timber  with  eight  %-inch  bolts,  and  secured  further 
from  longitudinal  motion  by  being  let  into  the  draft  timber 
1  11/16  Inches.  The  drawbar  guides  are  ^  inch  by  2  inches, 
and  placed  in  position  as  shown  on  drawing.  The  carrier  iron 
is  1  inch  by  4  inches.  The  drawbar  stop  and  other  castings 
forming  the  draft  rigging,  is  known  as  the  Williamson  &  Pries 
patent,  and  the  right  to  manufacture  and  use  the  same  is  own- 
ed by  the  Railway  Company.  No  royalty  will  be  charged  to 
car  builders. 

Brake  Shaft. — ^The  brake  shaft  is  3  feet,  10  inches  long  and 
1%  inches  in  diameter.  From  the  lower  end,  for  a  length 
of  2  inches,  it  is  1  inch  in  diameter,  and  fc*  a  distance  of  17 1^ 
inches  above  this,  it  is  1%  inches  in  diami.  .er;  this  change  in 
diameter  is  abrupt,  and  forms  a  shoulder  which  rests  in  a 
swivelling  step  provided  on  the  brake  shaft  bracket.  At  the 
top  end  the  shaft  is  a  square  for  a  distance  of  2^  inches  from 
the  hand  wheel.  The  hand  wheel  is  17  inches  in  diameter,  and 
held  in  place  by  a  %-inch  nut,  the  shaft  riveted  over  the  nut. 
This  arrangement  is  so  made  that  by  raising  the  clip,  the  brake 
Bhaft  will  swing  down  to  a  horizontal  position,  and  the  brake 
shaft  must  be  of  such  length,  that  the  hand  wheel  will  clear 
he  side  sill  and  end  flooring  when  swung  down,  and  not  pro- 
ject further  than  necessary  beyond  the  side  of  the  car.  The 
brake  shaft  is  held  in  place  by  the  swivelling  seat  at  the  lower 
end  of  the  bracket  casting  and  by  a  clip  at  the  upper  end  of  the 
bracket.  This  clip  is  removable  to  allow  the  shaft  to  swing 
to  a  horizontal  position. 

Brake  Shaft  Step. — The  brake  shaft  step  will  be  malleable 
iron,  and  will  be  secured  to  end  sills  by  the  intermediate  truss 
rod  and  one  %-inch  bolt  through  the  sill.  The  swivelling  part 
will  be  of  wrought  iron  and  so  made  that  the  part  on  which 
the  brake  shaft  rests  will  form  its  own  rivet  and  turn  at  least 
90  degrees.  There  is  also  one  %-inch  bolt  passing  vertically 
through  the  end  sill  and  the  aog  on  the  top  of  the  floor. 

Steps  aiid  Handholds. — There  are  two  sill  steps  located  at 
the  brake  shaft  end  of  the  car;  there  are  two  22-inch  handholds 
located,  one  at  each  end  of  the  car  on  the  opposite  side  of  the 
uncoupling  lever,  and  two  14-lnch  handholds  located,  one  each 
at  the  outside  of  the  uncoupling  lever.    The  sill  step  Is  secured 
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with  %-inch  lag  screws,  4^  inches  long,  and  the  handholds  are 
secured  with  Ms-inch  lag  screws,  2V2  inches  long. 

Foundation  Brake. — All  wheels  are  provided  with  brakes 
The  arrangement  of  the  foundation  brake  is  shown  on  the 
drawings,  and  the  details  of  rods,  levers,  guides,  clamps,  etc., 
are  also  shown. 

Air  Brakes. — The  brake  is  the  Westinghouse  quick  acting 
air  brake,  and  located  as  shown  on  the  foundation  brake  draw- 
ings. The  following  air  brake  equipment  will  be  furnished  by 
the  Railway  Company:  Brake  cylinder,  reservoir,  triple  valve, 
drain  Cup,  couplings,  with  hose  complete,  angle  cock,  cut  out 
cock,  release  valve,  as  per  Westinghouse  Company's  schedule 
H-1.  The  pipes,  ciamps,  etc.,  must  be  furnished  by  the  builder. 
All  joints  in  the  piping  and  fittings  must  be  put  together  with 
red  lead,  and  in  no  case,  will  work  be  accepted  unless  the  pipe 
screw  going  into  the  fitting,  will  take  four  or  more  threads. 
They  must  be  thoroughly  tightened  and  well  screwed  to  the 
frame  of  the  car.  Test  of  same  must  be  made,  with  70  lbs. 
air  pressure;  all  cars  must  be  charged,  and  application  made 
on  or  before  leaving  the  shops. 

iSample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  in  the 
construction  of  cars  must  equal  in  weight  and  correspond  in 
dimensions  with  the  samples  furnished.  The  initial  letters  of 
the  Railway  Company,  together  with  its  pattern  numbers,  must 
appear  distinctly  on  every  casting.  All  castings  must  haV'? 
the  shop  or  trade  marks  of  builder  cast  upon  them,  for  future 
identification  of  castings. 

Mortises  and  Tenons. — All  mortises  and  tenons,  tenoi 
shoulders,  and  butting  joints,  the  top  face  of  all  sills  are  to 
receive  one  heavy  coat  of  standard  wood  preservative  creosote 
paint  before  they  are  put  together. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  United 
States  standard  thread,  cut  to  work  on  the  Railway  Company's 
samples  which  will  be  furnished  by  the  Railway  Company. 
All  bolts  must  be  tightly  riveted  on  the  outside,  or  thread 
crushed  to  prevent  the  nuts  from  working  off. 

Painting. — The  cars  must  be  painted  with  three  coats  of  the 
Railway  Company's  standard  No.  1  mineral  paint;  iron  work, 
where  exposed  to  receive  one  coat  of  asphaltum  black.  The 
lettering  must  be  the  Railway  Company's  standard;  number, 
weight,  length,  and  date  is  stenciled  on  the  side,  as  shown  on 
the  drawings.  Pounce  patterns  for  lettering  will  be  furnished 
by  the  Railway  Company. 

Forged  Iron. — The  iron  used  for  corner  bands  and  buffing 
irons,  will  be  subject  to  surface  inspection  only. 

Trucks. — Drawings  and  specifications  for  Railway  Com- 
pany's high  freight  truck,  for  cars  of  80.000  pounds  capacity, 
accompany  and  form  a  part  of  these  Bpeciflcations. 
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Gbneral  Plam— GtowDOLA  Car. 
80,000  Lbs.  Capacity. 
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General  Instructions. — All  materials  which  enter  into  the 
construction  of  cars  built  under  these  specifications,  must  con- 
form to  them  fully  in  weight,  size  and  quality.  The  work 
is  to  be  done  in  a  thorough  and  workmanlike  manner,  and  the 
material  and  workmanship  are  subject  to  inspection  by  a  rep- 
resentative of  the  Railway  Company  at  all  times.  Companies 
or  individuals  furnishing  materials  for  these  cars,  or  those 
who  are  building  them,  must  furnish  all  facilities  to  expedite 
the  inspection  of  material  and  workmanship. 

It  is  the  intention  that  these  w^ritten  specifications  and  the 
drawings  which  form  a  part  thereof,  shall  harmonize  in  every 
particular.  Any  necessary  change  from  them  or  the  drawings, 
or  any  discrepancies  which  may  be  found  she* i Id  be  reported 
at  once  to  the  Superintendent  of  the  Car  Department,  in  writ- 
ing, for  decision. 

All  specifications  and  drawings  for  40-foot  flat  car  bodies 
which  have  been  issued  by  this  company  prior  to  this  date,  are 
null  and  void,  to  prevent  mistakes  they  should  be  returned  to 
the  company.' 

Low  Drop  Bottom  Gondola  Car.— The  Gondola 
car  is  a  step  in  advance  of  the  flat  car  as  the  plat- 
form is  surrounded  by  side-planks  either  per- 
manently attached  or  removable  or  hinged.  Gon- 
dola oars  are  used  mostly  for  the  transjiortation  of 
lumber  and  coal  and  are  providc^d  according  to  the 
service  they  are  j)laced  in  with  various  ap])]iances 
to  facilitate  the  handling  of  the  freight  such  as 
hopper  bottoms  and  inclined  floors  for  coal,  etc. 

8PRCIK1CATION8    KOK    LOW   DROP- BOTTOM  GONDOLA    CAR,   80,(K)0 

POUNDS  CAPACITY. 

The  drawings  accompanying  these  specifications,  and  form- 
ing a  pari  of  the  same,  are  as  follows: 

General  Plan. 
Wood  Details. 
Wrought  Details. 
Cast  Details. 
Lettering. 
Draft  Rigging. 
Air  Brakes. 
Air  Brake  Details. 
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GENERAL    DIMENSIONS. 

Length  over  end  sills 36'  0    " 

Width  over  side  sills 8'  6     " 

Length  insltle  ot  end  planks 35'  7% 

Width  inside  of  side  planks 9'  4 

Height  from  top  of  rail  to  center  of  drawbar 2'  10% 

Height  of  side  planks 4'  0 

Cubical  capacity 1360'  0     " 

The  following  supplementary  specifications  for  materials 
will  form  a  part  of  these  specifications: 

(1.)     Specifications  for  the  purchase  of  Wrought  Iron. 
(2.)     Specifications  for  the  purchase  of  Mild  Steel. 
(3.)     Specifications  for  the  purchase  of  Helical  Springs. 

The  following  articles  will  be  furnished  by  the  Railway 
Company,  free  of  charge,  at  the  works  of  the  builder: 

(1.)  Drawbar  Springs. 

( 2. )  Automatic  Couplers. 

(3.)  Air  Brakes. 

(4.)  Paint  stock  of  all  kinds  ready  for  use. 

Framing, — AH  longitudinal  sills  are  of  long  leaf  Southern 
pine,  sound  and  clear;  one  corner  may  be  sappy,  but  not  to  ex- 
ceed 1%  inches  wide.  End  sills,  cross-tie  timbers,  buffer  blocks, 
side  and  end  stakes,  and  air  brake  cylinder  blocks  are  of  white 
oak,  of  suitable  quality  for  the  purpose  intended.  The  bolster 
filling  blocks  are  of  white  oak;  the  side  and  end  boards  are 
of  Norway  pine,  free  from  sap,  and  of  suitable  quality,  ail 
framed  as  shown  on  the  detail  drawings. 

Flooring. — Is  either  long  leaf  Southern  or  Norway  pine, 
1%  inches  in  thickness,  ship  lapped  on  the  edge  to  match  the 
Railway  Company's  standard.  It  must  not  be  less  than  4  inches 
nor  more  than  8  inches  in  width.  In  laying,  wide  and  narrow 
pieces  must  alternate.  It  must  be  surfaced  on  one  side  anl 
nailed  to  the  sills  with  30-penny  cut  nails.  Pieces  from  4  inches 
to  6  inches  in  width  shall  be  nailed  at  each  sill  with  two  30- 
penny  nails,  staggered.  Pieces  from  6  to  8  inches  wide  shall 
be  nailed  at  each  sill  with  three  30-penny  nails,  one  of  which 
may  be  driven  blind. 

Buffer  Blocks. — The  two  t-ak  buffer  blocks  are  4%  inches  by 
10%  inches  and  2  feet  2%  inches  in  length,  gained  and  bored 
as  shown  on  drawings.  They  are  bolted  to  end  sills  with  three 
%-inch  bolts  with  nuts  placed  outside,  and  one  %-inch  By  10- 
inch  lag-screw  as  per  drawing.  They  are  also  held  in  place 
by  the  two  center  truss  rods. 

Cross  Tie  Timbers. — Are  4%  inches  by  12  inches  by  8  feet 
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6  inches  long;  they  are  bored  in  a  manner,  as  to  secure  them 
to  the  sills.  The  truss  rod  queen  posts  are  secured  to  the  same 
by  means  of  bolts  passing  through  the  sills. 

Body  Bolster  and  Filling  Blocks. — There  are  four  sub-sill 
bolster  blocks  5  inches  by  4^  inches  by  27  inches  that  are  held 
in  place  by  %-inch  bolts  and  two  7%  inches  by  9  inches  by  3 
feet  11%  inches  oak  filling  blocks  placed  between  the  center 
sills.  There  are  six  blocks  4%  inches  by  9  inches  by  27% 
inches  which  are  placed  between  the  center  and  intermediate 
sills.  These  are  to  rest  directly  over  the  cross-frame  tie 
timbers;    all  are  shown  on  drawing. 

Tie  Rods, — TTiere  are  nine  Tie  Rods  %  inches  in  diameter 
increased  to  %  inches,  3  inches  in  length  on  each  end,  passing 
through  side  posts  and  placed  on  top  of  sills,  and  two  at  each 
end  of  car  through  body,  one  of  which  is  a  truss  rod.  There 
are  also  eight  %-inch  rods  securing  end  boards  to  body  of  car. 

8id€  Planks. — Are  of  Norway  pine  2%  inches  thick, 
9%  inches  wide  and  36  feet  long.  They  are  bolted  to  side  stakes 
and  corner  irons  with  %-inch  bolts,  which  will  have  wrought 
iron  washers  under  bolt  head  on  inside  and  %-inch  by  1  %-inch 
by  45  inches  strap  iron  for  washers  on  outside  of  car  at  stakes. 
Bolts  to  be  spaced  as  per  drawing. 

End  Planks. — Are  of  Norway  pine  2%  inches  thick  and  9 
feet  4  inches  long,  of  the  same  width  as  used  on  the  sides. 
They  are  secured  to  the  end  stakes  and  to  the  corner  plates 
with  %-inch  bolts  which  will  have  wrought  iron  washers  under 
head  on  inside  aird  outside.  The  details  are  shown  on  draw- 
ing. 

Side  Stakes. — There  are  eighteen  white  oak  side  stakes,  4 
inches  wide  by  5  inches  thick  at  the  middle  and  bottom,  and  3 
inches  at  top.  Twelve  of  these  are  5  feet  1%  inches  long,  and 
Biz  are  5  feet  10%  inches  long.  The  position  of  stakes  and 
details  are  shown  on  drawings. 

End  Stakes. — There  are  four  white  oak  end  stakes  4  inches 
by  3%  inches,  two  4  feet  7%  inches  long  and  two  4  feet  11% 
inches.  The  lower  ends  extend  to  end  sills  and  are  secured 
to  same  by  %-inch  bolts  and  lag  screw.  The  side  stakes  are 
prevented  from  spreading  by  means  of  %-inch  rods  extending 
across  the  car  and  through  malleable  iron  washer  plates  on 
the  outside  edge  of  the  stake,  forming  stake  pockets. 

Body  Bolsters. — Is  the  Z  bar  type,  riveted  together  with 
%-inch  rivets  and  built  up  as  shown  on  drawings. 

Side  Bearings. — There  are  two  malleable  iron  side  bear- 
ings to  each  bolster;  each  bearing  Is  to  bear  on  the  bottom 
side  of  the  body  bolsters.  Each  side  will  be  riveted  to  the 
bolster  with  four  3-inch  rivets.  The  distance  from  center  to 
center  of  the  side  bearing  is  5  feet  and  0  inches. 

Drop  Doors. — There  are  four  maple  drop  doors  placed  cross- 
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wise  of  car  at  center.  They  are  hung  from  the  cross  frame 
center  ties  by  hinges  and  operated  by  a  winding  shaft,  con- 
nected to  doors  by  chains.  For  location  of  doors  and  details 
see  drawings. 

Side  Doors. — There  are  two  side  doors  placed  at  diagonal 
corners  of  car,  19  inches  wide  by  2  feet  9%  inches  long,  hung 
by  hinges  as  shown  in  detail. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long,  provided  in  the  center  with  a  ring,  % 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  six  longitudinal  truss  rods,  1^ 
inches  in  diameter  increased  to  1V-!  inches  in  diameter,  5 
inches  in  length  at  each  end.  They  are  in  two  lengths,  con- 
nected 18  inches  from  the  middle  with  wrought  iron  turn- 
buckles  of  a  satisfactory  make;  the  turn-buckles  are  connected 
in  pairs  with  a  strip  of  wood,  of  suitable  dimensions,  through 
the  openings  in  the  turn-buckles  to  prevent  them  from  turning. 
The  wooden  strip  is  to  be  secured  so  that  it  cannot  get  out  of 
place.  The  truss  rod  washers  which  bear  against  the  end 
sills  of  the  car,  are  of  malleable  iron.  The  truss  rod  queen 
posts  must  be  of  malleable  iron,  secured  to  the  cross  center 
ties  and  sills  by  %-inch  bolts.  The  center  bearing  will  be 
provided  with  shelves  on  which  will  be  placed  a  2-inch  plank, 
separating  them  lengthwise  of  car.  Plank  to  be  secured  to 
shelf  by  %-in(h  bolts  at  each  end  of  plank.  The  posts  are 
provided  with  a  split  key  or  other  means  of  preventing  the 
truss  rods  from  falling  in  case  of  breakage. 

Drmv  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stand- 
ard, and  are  furnished  by  the  Railway  Company.  The  pockets 
for  same  are  %-lnch  by  4  inches  iron,  and  riveted  to  the  draw- 
bar by  two  IVa-inch  ulster  iron  rivets,  leaving  the  ends  of  the 
pocket  to  be  formed  as  shown  on  the  drawing,  and  be  driven 
into  the  recesses  of  the  drawbar  while  the  ends  of  the  pocket 
are  hot.  After  they  have  been  drawn  together  and  properly 
riveted,  the  lui?s  on  the  ends  must  be  drawn  down  under  the 
hammer  until  they  fill  the  bi>ace  between  the  lugs  of  the  draw- 
bar. 

Draw  Bar  ^prinps. — Are  the  Railway  Company's  standard 
and   will  be   nirnished   by   the  Railway  Company. 

Draw  Bar  Stop  Castin {is  — The  draw  bar  stop  castings  or 
housing  castings  are  malleable  iron  in  two  pieces,  each  piece  to 
be  bolted  to  the  sill  with  (»ight  %-inch  bolts,  and  secured  fur- 
ther from  lon.e:itudinal  motion  by  being  let  into  the  sills 
1  11/ IG  inches.  The  follower  plate  carrier  irons  are  i>^  inch 
by  2  inches,  the  followers  1 V-2  inch  by  6  inches  by  9  inches, 
placed  in  position  as  shown  in  the  drawings.  The  carrier  iron 
is  %  inch  by  3  inches.  The  end  sill  reinforcing  piece  is  1  inch  " 
by  4  inches. 
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The  draw  bar  Ktop  and  othv^r  caslings  forming  the  draft 
rigging  is  known  as  the  Williamson  &  lories  patent,  and  the 
right  to  nianufacture  and  use  the  same  is  owned  by  the 
Railway  Company.  No  royalty  will  be  charged  to  car 
builders. 

Corner  Plates. — There  are  four  corner  plates  for  the  sides, 
3/16  inch  thick  by  10  inches  by  3  feet  9  inches  long,  bent  in 
the  center  to  extend  5  inches  on  the  end  and  side.  They  are 
secured  to  the  end  and  sides  with  %-inch  bolts.  They  are  fur- 
ther secured  by  means  of  rods  as  shown  on  drawings. 

Brake  Shaft.— The  Brake  Shaft  Is  of  1^-in  h  round  iron, 
with  bottom  end  IVa  inches  in  diameter.  It  is  to  rest  in  a 
malleable  iron  step  secured  to  the  end  sill  with  %-inch  bolts. 
The  brake  Wheel  is  17  inches  in  diameter  and  held  to  the 
shaft  with  %-inch  nut;  the  end  of  the  shaft  is  riveted  over  the 
nut.  The  upper  brake  shaft  bracket  is  of  malleable  iron,  and 
is  secured  to  the  end  plank  step  with  %-inch  bolts. 

Lumber  Stake  Pockets. — There  are  eight  lumber  stake  pock- 
ets made  of  wrought  iron  Vi  inch  by  2^^  inches.  Their  location 
and  shape  is  shown  on  the  drawings. 

Steps  and  Handholds. — There  is  one  sill  step,  and  three 
ladder  handles  located  on  each  side  of  the  brake  stafit  end  of 
the  car,  and  two  on  the  foot  board,  or  platform,  as  shown  on 
the  drawings.  There  are  also  two  handholds  located  on  each 
end  of  the  car,  24  inches  from  the  bottom  of  the  sill.  The  sill 
step  is  secured  w^ith  "^-inch  lag  screws  4^  inches  long,  and 
the  handles  with  Vj-inch  button-head  bolts. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  the 
drawings,  and  the  details  of  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  the  detail  drawings. 

Air  Brakes. — The  air  brake  is  the  Westinghouse  automatic 
quick-acting  air  brake,  and  located  as  shown  on  the  foundation 
brake  drawings.  The  following  air  brake  equipment  will  be 
furnished  by  the  Railway  Company:  Brake  Cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  release  valve  and  retaining  valve,  as 
per  Westinghouse  Company's  Schedule  H-2.  The  pipes,  clamps, 
etc.,  must  be  furnished  by  the  builder. 

Sample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  must 
be  equal  in  weight,  and  correspond  in  dimensions  with  the 
samples  furnished.  The  initials  of  the  Railway  Company, 
together  with  the  pattern  number,  must  be  plainly  cast  on 
every  piece.  All  malleable  Iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them,  for  future  identifica- 
tion of  castings. 

Mortises  and  Tenons. — All    mortises    and    tenons,    tenon 
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shoulders,  and  butting  Joints,  top  face  of  all  sills,  and  the 
edges  of  the  side  plank  are  to  receive  one  heavy  coat  of  the 
Railway  Company's  Standard  wood  preserving  creosote  paint 
before  th^y  are  put  together. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  U.  S.  stand- 
ard thread,  and  to  correspond  with  samples  which  will  be  fur- 
nished by  the  Railway  Company.  All  boltfi  must  be  tightly 
riveted  on  the  outside,  or  thread  crushed  to  prevent  nuta  from 
working  off. 

Painting. — The  car  must  be  painted  with  three  coats  of 
Railway  Company's  standard  No.  1  mineral  paint;  the  iron 
work,  where  exposed,  to  receive  one  coat  of  asphaltum  black. 
The  lettering  is  to  be  done  with  the  Railway  Company's  stand- 
ard  No.  17  paint.  The  full  name,  trade  mark,  number,  weight, 
length  and  date  is  stenciled  on  the  side  as  shown  on  the 
drawings.  Pounce  patterns  for  the  lettering  will  be  furnished 
by  the  Railway  Company. 

Wrought  Iron  and  Steel. — Irons  used  for  corner  pieces, 
ratchet  wheel  plates  and  end  sill  stiffening  irons  must  be  of 
good  quality,  and  subject  to  surface  inspection  only. 

Trucks. — Drawings  and  specifications  for  Railway  Com- 
pany's low  freight  trucks  for  cars  of  80,000  pounds  capacity, 
accompany  and  form  a  part  of  these  specifications. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  cars  built  under  these  specifications  must  con- 
form to  them  fully  in  weights,  size  and  quality.  All  work  must 
be  done  in  a  thorough  and  workmanlike  manner,  and  the 
material  and  workmanship  are  subject  to  inspection  by  a  rep- 
resentative of  the  Railway  Company  at  all  times.  Companies 
or  individuals  furnishing  material  for  these  cars,  or  those  who 
are  building  them,  must  furnish  every  facility  to  expedite  the 
inspection  of  material  and  workmanship.  It  is  the  intention 
that  these  written  specifications,  and  the  drawings  that  form 
a  part  thereof,  shall  harmonize  in  every  particular.  Any 
change  froih  the  specifications  or  drawings,  or  any  discrep- 
ancies which  may  be  found  should  be  reported  at  once  to  the 
Superintendent  of  the  Car  Department,  in  writing,  for  decision. 

All  specifications  and  drawings  for  low  drop  bottom  Gon* 
dola  car  bodies,  of  80,000  pounds  capacity  which  have  been 
issued  by  the  Railway  Company,  previous  to  this  date,  are 
null  and  void.  To  prevent  mistakes  they  should  be  returned 
to  the  Railway  Company. 

Stock  Car.— This  vehicle  is  designed,  as  its  name 
implies,  for  transporting  live  animals.  It  is  roofed 
but  is  not  tightly  enclosed  at  the  ends  and  sides. 
Sometimes  it  is  double  decked  for  the  carriage  of 
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Gbkbral  Plan — Stock  Car. 
60,000  Lbs.  Capacity. 
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the  smaller  animals  as  hogs  and  sheep  and  is 
usually  provided  according  to  state  regulations 
with  appliances  for  feeding  and  watering  the  stock. 

SPECIFICATIONS     FOB     36-FOOT     SPECIAL     STOCK     CAB,     60,00(^    LBS. 

CAPACITY. 

(^ho  drawings  referred  to  in  these  specifications,  and  form- 
ing a  part  of  the  same,  are  as  follows: 

Side  and  End  Elevation  and  Floor  Plan. 

Doors. 

Cast  Details. 

Wrought  DetaUs. 

Lettering. 

Wood  Details. 

Malleable  Iron  Draft  Higging. 

Air  Brake. 

Air  Brake  Details. 

TrucK,  C^neral  Plan. 

Truck,  Cast  Details. 

Truck,  Wrought  Details. 

The  following  supplementary  specifications    for    material 
will  form  a  part  of  these  specifications. 

1.  Specifications  for  the  Purchase  of  Wrought  Iron. 

2.  Specifications  for  the  Purchase  of  Mild  Steel. 

3.  Specifications  for  the  Purchase  of  Helical  Springs. 

4.  Specifications  for  the  Purchase  of  Car  Axles. 

5.  Specifioations  for  the  Purchase  of  Truck  Channels. 

6.  Specifications  for  the  Purchase  of  Cast  Iron  Wheels. 

7.  Specifications  for  the  Purchase  of  Iron  Chains. 

The  following  materials  will  be  furnished,  free  of  charge 
at  the  works  of  the  Builder,  by  the  Railway  Company: 

1.  Draw  Bar  Springs. 

2.  Automatic  Couplers. 

3.  Air  Brakes. 

4.  Paint  Stocks  of  all  kinds  ready  for  use. 

5.  Plastic  Roofing  Paper. 

GEITERAL    DIMENSIONS. 

Length   over  sills 36  feet  7      inches 

length  inside   36  "  0 

Width  over  sills 9  '*  0 

Width  inside   8  "  5 

Width   over   eaves 9  *'  6% 

Height  inside,  fioor  to  carlines 7  *'        % 

Height  of  draft  line 2  "  IOMj 

Cilblcal  capacity 2,140  " 
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Framing. — The  side,  intermediate  and  center  sills,  side 
plates  and  ridge  pole,  are  of  long  leaf  Southern  pine;  thi* 
carliues  and  the  draft  timber  reinforcing  pieces  may  be  made 
of  Southern  pine,  free  of  sap  and  knots,  or  of  white  oak  of 
such  quality  as  is  suitable  for  the  purpose  intended.  The  end 
sills,  end  plates,  draft  timbers,  cross  center  ties,  deadwood 
blocks,  posts  and  braces,  and  belt  rails  must  be  made  of 
white  oak  of  suitable  quality.  The  longitudinal  sills  must 
be  sound  and  clear;  one  corner  may  be  sappy,  but  not  to  ex- 
ceed 1V6  inches  in  width  or  thickness.  In  framing  this  sill 
with  sap,  the  sappy  edge  must  always  go  downward. 

The  longitudinal  sills  are  framed  into  the  mortises  of  the 
end  sills  with  double  tenons,  1%  inches  in  length  by  IVu  inchts 
in  thickness,  the  full  width  of  the  thickness  of  the  sill,  except 
the  side  sills  which  are  relished  2  inches  at  the  outside. 
Midway  between  the  side  and  intermediate*  sills,  resting  on 
the  needle  beams,  is  a  white  oak  timber,  2^  inches  by  8  inches 
wide  and  9  feet  6  inches  long,  toenailed  to  the  needle  beams, 
located  in  front  of  door  as  shown  on  drawings,  and  nails 
through  the  floor  into  them  support  the  floor  at  the  door  open- 
ings. The  longitudinal  sills  rest  on  the  top  of  the  top  body 
bolster  plates,  and  between  the  sills,  lying  lengthwise  of  the 
bolsters,  are  placed  blocks  of  suitable  length  that  fit  closely 
between  the  sills.  The  braces  of  the  car  must  be  of  such 
length  as  to  fit  tightly  between  the  post,  sill  and  plate,  when 
the  car  is  Jacked  up  in  the  center  and  at  the  ends  to  the  proper 
camber.  Long  leaf  Southern  pine  must  be  used  in  all  cases 
where  Southern  pine  is  mentioned. 

Draft  iSills. — Are  of  white  oak,  5V*j  inches  by  7  Inches  and 
5  feet  7%  inches  long;  each  is  gained  out  on  the  top  edge  to 
receive  one  cast-iron  draft  timber  key,  and  the  top  flange  of 
body  bolster,  on  the  side  to  receive  the  draw  bar  stop  cast- 
ings. There  are  reinforcing  pieces,  5  inches  by  5  inches, 
extending  from  bolster  to  needle  beam  and  between  needle 
beams  which  form  the  continuous  draft  timbers  to  resist  the 
bufling  strains.  There  are  six  %-inch  bolts,  and  twelve  %-inch 
lag  screws,  8  inches  long,  securing  these  timbers  to  the  center 
sills,  all  as  shown  on  drawings. 

Buffer  Blocks. — The  two  buffer  blocks  are  of  white  oak, 
51^  inches  by  8  inches  thick  and  2  feet  4  inches  in  length, 
beveled  on  the  top  face  and  gained  on  the  lower  front  edge 
to  receive  the  wrought  bufling  angles.  The  details  are  shown 
on  the  drawing.  They  are  bolted  to  the  end  sill  with  four 
%-inch  bolts.  The  back  face  of  the  buffer  blocks  and  both 
faces  of  the  %iuch  filling  pieces,  between  the  blocks  and  the 
end  sills,  where  they  come  in  contact,  must  have  a  heavy  coat 
of  wood  preservative  paint  before  the  blocks  are  secured  in 
position. 
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Cross  Center  Tits. — Or  needle  beams  are  4^  inches  in 
thickness  by  8  inches  in  width  and  9  feet  long.  They  are 
bored  in  such  a  manner  as  to  secure  them  to  the  side,  inter- 
mediate and  center  sills.  The  truss  rod  queen  posts  are  se- 
cured to  them  by  lag  screws  and  bolts  passing  through  the 
sills. 

Side  and  End  Plates. — The  side  plates  are  of  Southern  pine, 
3^  Inches  by  6  inches,  mortised  and  bored  to  receive  the  side 
and  door  posts  and  side  rods.  The  end  plates  are  of  white 
oak,  3  inches  by  13^  inches,  and  are  secured  to  the  side  plates 
by  tenons  1%  inches  deep. 

Cat  lines. — There  are  twelve  carlines  of  white  oak  or  South- 
ern pine,  free  of  sap  and  knots,  1%  inches  in  thickness  and 
11  inches  at  their  widest  point,  as  shown  on  the  drawing. 
Each  end  of  the  carline  is  mortised  into  the  side  plate  1^ 
inches  deep. 

Ridge  Pole. — Is  of  Southern  pine  in  one  length,  1%  inches 
In  thickness  by  4  Inches,  shaped  on  the  top  edge  to  the  proper 
pitch  of  the  roof.  It  must  be  secureljr  nailed  to  each  carline 
and  each  plate  with  two  3^^-inch  spifies. 

Purlines. — ^Are  of  white  oak,  straight  in  the  grain  and  free 
from  knots,  and  may  be  made  in  two  lengths,  the  joints  must 
be  staggered;  or  if  of  Southern  pine,  they  must  be  in  one 
length,  free  of  sap  and  knots,  1%  inches  in  thickness  by  2V^ 
inches  in  width.  They  are  to  be  securely  nailed  to  each  car- 
line  and  each  end  plate  with  two  3V4-inch  spikes. 

Braces. — Body  or  counter  braces  may  be  of  white  oak  or 
Southern  pine,  2%  inches  by  C  inches.  The  end  braces  may 
be  of  the  same  material,  2^^  inches  by  6  inches  in  width, 
framed  to  such  length  and  shape  as  to  fit  tightly  in  the  open- 
ings when  the  car  is  properly  cambered. 

Corner  Posts. — Are  of  white  oak,  4%  inches  by  4%  inches, 
7  feet  9^,^  inches  long. 

Body  and  Ladder  Posts. — Are  of  white  oak,  free  of  sap  and 
knots,  2^  inches  in  thickness  by  4  inches  wide  and  7  feet  1 
inch  long.  The  ladder  posts  are  in  three  pieces,  2%  inches  by 
3%  inches. 

Door  Posts. — The  side  door  posts  are  of  white  oak,  4  inches 
by  3%  inches  and  7  feet  1  inch  long.  The  distance  between 
the  side  door  posts  is  5  feet.  The  end  door  posts  are  of  white 
oak,  4  inches  by  4V4  inches  and  8  feet  8  inches  long.  The 
distance  between  them  is  2  feet.  Except  corner  posts,  all  post» 
rest  in  cast  iron  pockets  secured  to  the  sills. 

Flooring. — Is  either  Southern  or  Norway  pine,  1%  inches 
in  thickness,  shiplapped  on  the  edges  to  match  the  Railway 
Company's  standard.  It  must  be  not  less  than  4  inches  nor 
more  than  8  inches  wide.  It  must  be  surfaced  on  one  side 
and  nailed  to  the  sills  with  30-penny  nails,  staggered:  4-iiich 
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and  6-inch  boards  to  have  two  nails  to  each  sill  and  8-inch 
boards  to  have  three  nails  to  (;ach  sill. 

Sheathing. — Is  of  dry  white  pine  or  Oregon  fir,  first-cla»» 
in  quality,  matched  and  grooved  to  the  Railway  Company's 
standard,  with  small  V-shaped  grooves  on  its  facQ,  1%  inches 
from  center  to  center.  Heart  cuts  which  are  liable  lo  split 
or  shell  out  must  be  omitted.  It  is  placed  on  the  outside  of 
side  posts  and  on  the  inside  of  the  end  posts,  and  is  dressed 
on  two  sides  to  27/32  of  an  inch  in  thickness  and  bM  inches 
in  width;  it  is  to  extend  across  the  posts,  must  be  in  one  length 
and  must  be  nailed  to  each  post  and  brace  with  two  8-penny 
nails  to  each  piece.  The  ends  are  sheathed  fiom  end  plate  to 
lower  girth;  and  the  sides  are  sheathed  from  eayea  donn  ilia 
sides  18  inches  from  bottom  of  side  plate,  to  form  the  letter 
board,  with  bottom  finished  as  shown. 

Roofing, — Is  dry  white  pine,  free  from  sap,  dead  knots  and 
shaky  places.  The  under  course  is  of  "B"  or  "first  common" 
grade,  27/32  of  an  inch  thick,  by  5Vi  inches  wide,  surfaced 
on  both  sides,  matched  and  grooved;  each  piece  is  nailed  to 
the  plate,  purllnes  and  ridge  pole  with  not  less  than  three 
8-penny  nails  at  each  place,  one  nail  to  be  driven  blind.  One 
heavy  coat  of  No.  1  mineral  paint  is  then  to  be  applied  to  the 
top  of  Ihe  roof,  over  which  will  be  placed  a  layer  of  plastic 
roofing  paper,  which  will  be  furnished  by  the  Railway  Com- 
pany. The  top  course  of  boards  is  first-class  siding,  27/32  of 
an  inch  thick  by  5^  inches  wide,  matched  and  grooved  with 
two  half  round  grooves  worked  in  top  face.  It  is  nailed  with 
three  10-penny  cut  nails  in  the  same  manner  as  the  lower  roof, 
and  must  be  cut  off  to  project  1^  inches  over  the  fascia  boards 
t»n  the  side.  The  plastic  roofing  must  be  laid  in  such  a  man- 
ner as  to  have  it  cut  oft  with  the  boards.  Care  must  be  taken 
in  securing  the  roof  not  to  drive  any  of  the  nails  so  that  they 
will  miss  plates,  carlines  or  ridge  poles.  The  quality  of  lum- 
ber as  indicated  Iji  these  specifications  will  be  found  in  Jud- 
son's  Revised  Edition  of  the  Lumbermen's  Hand  Book  of  1891« 
^Chicago  Yard  Grading  of  Pine." 

Hay  Box. — Above  the  racks  on  either  side  of  the  car  are 
openings  in  the  main  roof  18  inches  wide;  the  length  as  shown 
on  the  drawings.  These  openings  are  covered  with  hinged 
covers  raised  8^  inches  above  the  main  roof,  and  when  in 
place  they  have  the  same  slope  as  the  roof,  and  form  the  hay 
box.  The  long  sides  of  the  hay  box  are  of  white  pine  1% 
inches  by  8^8  inches.  They  are  secured  to  vertical  pieces  9 
inches  wide,  two  of  which  at  each  carline  make  up  the  width 
of  the  box.  These  vertical  pieces  are  of  white  pine  1%  inches 
Jhick,  they  are  gained  ^-inch  over  each  carline  and  have  a 
%-inch  by  5  inches  pine  strip  across  the  top.  That  part  of  the 
guiin  roof  which  is  back  of  the  hay  boxes  is  covered  by  No. 
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26  galvanized  iron,  passing  under  the  running  board;  and  the 
edges  are  flanged  3  inches  de^p  at  the  upper  side  of  each  box. 
The  galvanized  iron  is  carried  around  the  other  side  and  the 
two  ends  of  the  hay  box  3  inches  high  on  the  box  and  2  inches 
wide  on  the  roof  of  the  car. 

Hay  Box  Cover. — ^The  covers  for  the  long  hay  boxes  are  in 
two  lengths  and  for  the  short  hay  box  in  one  length.  The 
covers  on  the  long  hay  boxes  are  hung  at  the  outside  with 
two  8-inch  strap  hinges  each,  and  the  one  cover  on  the  short 
hay  box  is  hung  at  the  outside  with  three  8-inch  strap  hinges. 
One  end  of  these  strap  hinges  is  secured  to  the  outside  face 
of  the  side  of  the  box,  and  the  other  end  to  the  under  side  of 
the  cover,  two  ^-inch  bolts  with  washers  and  two  No.  16 
wood  screws  being  used  in  each  end  of  the  hinge.  The  cover 
is  in  two  thicknesses  of  roof  boards,  the  under  course  extend- 
ing lengthwise  of  the  cover,  and  the  top  course  extending 
crosswise  of  the  cover,  or  parallel  with  the  roof  boards.  Cov- 
ers are  kept  from  opening  beyond  a  vertical  position  by  a 
3/16-inch  chain  18  inches  long,  and  are  locked  in  position  by 
hasp,  hook  and  staple  as  shown  on  drawing. 

Water  Troughs. — There  are  28  malleable  iron  watering 
troughs  for  each  car.  These  troughs  are  connected  and 
grouped  as  shown  on  drawing  by  1^/4-iiich  pipe  nipples  with  a 
jam  nut  at  each  connection.  Each  group  of  troughs  is  sepa- 
rated by  wrought  iron  boxes,  one  to  each  post  or  brace.  The 
nipples  in  the  outside  end  of  each  group  of  troughs  is  closed 
with  a  1^-inch  pipe  cap.  Elach  group  of  troughs  is  to  be  held 
in  an  open  or  closed  position  by  a  stop  as  shown  in  detail. 

Fascia  Boards. — The  side  and  end  fascia  boards  are  of 
pine,  of  suitable  shape,  %  inch  thick  by  3  inches  wide,  Und 
nailed  to  the  plates. 

Running  Boards. — Are  of  clear  white  or  Norway  pine,  free 
from  knots,  sap  anH  shaky  places.  The  middle  board  is  2^4 
inches  thick  by  6  inches  wide,  shaped  to  fit  over  the  ridge  of 
the  roof,  and  notched  to  receive  the  running  board  cleats,  and 
is  secured  to  the  roof  with  two  3-inch  No.  18  screws  at  each 
cleat,  and  two  No.  18  screws  midway  between  the  cleats.  The 
two  side  pieces  are  1^  inches  thick  by  6  inches  wide,  and 
secured  to  each  cleat  by  two  8-penny  nails.  The  cleats  are  oC 
white  oak,  1%  inches  thick,  shaped  to  fit  the  pitch  of  the  roof. 
They  are  secured  over  each  carlide  and  eiTd  plate,  and  nailed 
to  the  roof  with  four  30-penny  nails  to  each  cleat.  The  cleats 
must  be  bored  for  the  nails.  Before  the  running  boards  and 
cleats  are  applied,  the  roof  must  be  Hven  a  heavy  coat  of 
Railway  Company's  standard  No.  1  paint  underneath  the  cleats 
and  running  boards. 

Oirihs. — ^There  are  two  girths  of  white  oak;  one  6  inches  by 
1^  inches,  the  lower  edge  of  which  is  3  feet  A^  inches  from 
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top  of  sill.  The  other  is  7  inches  by  IM  inches  and  Its  lower 
edge  is  2'-}i  inches  I'loni  top  of  sill.  The  two  girths  extend 
around  four  sides  of  the  car,  except  at  the  side  doors,  and 
the  lower  girths  at  the  end  doors.  They  are  secured  with  one 
%-inch  carriage  bolt,  head  inside,  and  two  No.  16  wood  screws 
to  each  post  and  brace.  The  middle  girth  is  gained  Vi-inch 
deep  at  posts  and  braces. 

i^lats. — Are  of  white  oak,  T«  of  an  inch  thick.  They  are 
surfaced  on  both  sides  and  both  edges,  the  inside  edges  are 
rounded;  they  are  fastened  to  the  inside  of  the  braces  with 
one  %-inch  carriage  bolt  to  each  brace.  They  are  secured  to 
the  posts  by  two  8-penny  nails  in  each  post.  The  top  slat  is 
18  inches  from  the  lower  face  of  the  side  plate. 

Side  Doors. — Are  frame  doors;  the  stiles  are  of  white  oak, 
4V^  inches  by  1%  inches,  7  feet  1  inch  long.  The  doors  are 
5  feet  2V^  inches  wide;  the  top  and  middle  rails  are  6  inches 
by  1%  inches,  and  the  bottom  rail  is  9  inches  by  1%  inches,  4 
feet  8*/2  inches  long.  They  are  mortised  into  the  stile  and 
have  joint  bolts  passing  through  stiles  and  protection  strips. 
Between  the  ends  of  the  lower  rails  and  the  middle  of  the 
center  rail,  there  are  two  diagonal  braces,  4  inches  by  %-inch 
and  3  feet  8  inches  long.  The  slats  are  mortised  into  the 
stiles  and  are  secured  to  each  diagonal  brace  and  stile. with 
two  IVij-inch  No.  14  screws.  On  the  two  side  edges  of  the 
stiles  are  protecting  strips,  1^4  inches  by  %  inch,  secured  with 
No.  18  screws,  spaced  5  inches.  The  doors  are  to  receive  one 
heavy  coat  of  the  Railway  Company's  standard  No.  1  paint 
on  the  back  side.  The  hangers  are  the  Railway  Company's 
standard  malleable  iron,  secured  with  three  %-inch  carriage 
bolts  and  one  1  l-vinch  No.  18  screw,  as  shown  on  the  draw- 
ings. The  handle  is  secured  by  six  1%-inch  No.  14  screws, 
located  as  shown. 

End  Doors. — Are  batten  doors;  the  outside  sheathing  is 
vertical  and  is  the  same  as  used  on  the  side  of  the  car;  the 
two  end  pieces  of  the  outside  sheathing  are  of  white  oak,  % 
inch  by  5V^  inches,  3  feet  1  inch  long.  The  inside  pieces  are 
5V^  inches  wide  over  tongues.  There  are  four  end  doors  per 
car  and  they  are  2  feet  2V^  inches  wide  and  3  feet  1  inch  long. 

End  Door  Tracks. — Are  of  wrought  iron;  the  upper  track 
is  1/4  inch  by  2*^  inches  wide  and  4  feet  6V-i  inches  long,  bolted 
to  the  end  plates  with  three  V;i-inch  bolts  (counter  sunk  head) 
passing  through  the  track,  brackets  and  plate.  The  bottom 
track  is  %  inch  by  2  inches  and  5  feet  2  Inches  long,  bolted  to 
the  end  door  posts  and  brace  with  three  i^-inch  bolts  passing 
through  the  track,  brackets  and  end  posts  or  brace.  The 
middle  end  door  track  is  2\-2  inches  by  %  inch,  4  feet  8% 
inches  long,  and  is  l)olted  to  the  end  door  posts,  brace  and 
girth  with  ^-inch  bolts. 
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Side  Door  Tracks, — The  top  side  door  track  Is  %  Inch 
thick  by  2%  Inches  wide  and  10  feet  6  inches  long;  it  is  se- 
cured to  the  side  plate  by  eight  V^-inch  bolts  passing  through 
the  track,  filling  pieces  and  side  plates.  The  bottom  track  is 
%  inch  thick  by  2  inches  in  width  and  10  feet  6  inches  in 
length,  secured  to  the  side  of  the  car  by  eight  %-inch  bolts 
passing  through  the  track,  brackets  and  sill  of  the  car. 

Door  Stops. — The  closed  door  stop  for  the  side  door  is  ol 
white  oak,  2V2  Inches  thick  by  2^/^  inches  wide  and  7  feet  long. 
It  is  secured  to  the  door  post  by  four  V^-inch  bolts  with  nuts 
sunk  flush  with  the  inside  of  the  car.  The  closed  door  stop 
for  the  end  door  is  of  white  oak,  4  inches  by  4  inches;  the 
upper  end  is  1  foot  1  inch  long,  and  the  lower  one  is  2  feet  1 
inch  long.  The  open  door  stop  is  of  cast-iron,  and  for  end 
doors  is  bolted  to  the  middle  door  track. 

Door  Fastenings. — The  end  and  side  doors  are  locked  with 
Railway  Company's  standard  car  door  fastenings. 

Door  Thresholds. — The  upper  end  door  threshold  is  of  white 
oak,  4  inches  by  4^  inches  and  2  feet  3  inches  long;  the  bot- 
tom threshold  is  5  inches  by  7\i  inches  and  2  feet  8  inches 
long.  On  the  bottom  threshold  is  a  piece  of  wrought  iron, 
3/16  of  an  inch  thick  by  4  inches  in  width  and  24  inches  long, 
secured  to  the  same  by  eight  No.  14  screws,  1%  inches  long. 
The  side  door  threshold  is  3  inches  thick  by  4  inches  in 
width,  beveled  on  top  inside  edge,  and  5  feet  in  length. 

Body  Bolsters. — Are  the  Z  bar  type,  riveted  together  with 
%-inch  rivets,  and  built  up  as  shown  on  drawings. 

Body  Bolster  Blocks. — There  are  eight  body  bolster  blocks 
to  each  car,  7  inches  by  10  inches,  and  of  lengths  to  suit  the 
spacings  between  the  sills.  They  are  placed  on  the  top  mem- 
ber of  the  bolster  between  the  side,  intermediate  and  center 
sills,  held  in  place  by  body  bolster  and  truss  rods.  They  are 
of  white  oak  or  yellow  pine,  and  are  used  to  furnish  the  sup- 
ports for  the  truss  rod  seats. 

Side  Plate  Tie  Rods. — ^There  are  eight  %-inch  round  iron 
plate  tie  rods,  extending  to  the  outside  of  the  plates  imme- 
diately beneath  the  carlines,  to  prevent  the  side  plates  from 
spreading.  They  are  grooved  into  the  bottom  edge  of  the 
carlines  11/16  inch  deep  and  are  secured  to  the  carlines  at  the 
middle  •by  3/16-inch  staple,  2%  inches  long,  driven  into  the 
bottom  edge  of  the  carline.  The  ends  of  the  rods  must  be 
riveted  over  the  nuts. 

Plate  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
extending  through  sills  and  plates.  The  rods  for  the  end  posts 
are  grooved  into  them. 

Side  Bearings. — There  are  two  malleable  iron  body  side 
bearings  to  each  bolster;  each  bearing  is  to  bear  on  the  bot- 
tom of  the  body  bolster. 
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King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  Inches  long.  They  are  provided  in  the  center  with 
a  ring,  %  inch  thick  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  four  truss  rods,  1^  inches  in 
diameter,  increased  to  1^  inches  in  diameter,  5  inches  in 
length  on  each  end.  They  are  in  two  lengths,  connected  in  the 
middle  with  wrought  iron  tumbuckles  of  a  satisfactory  make: 
each  turnbuckle  is  connected  with  adjacent  one  with  a  strip 
of  wood,  of  suitable  dimensions,  through  the  openings  in 
the  turnbuckle,  to  prevent  them  from  turning.  The  wood 
strip  is  secured  so  that  it  cannot  get  out  of  place.  The 
truss  rod  washers,  which  bear  against  the  end  sills  of  the 
car,  are  of  malleable  iron,  as  shown  on  the  drawings.  The 
truss  rod  queen  posts  are  shown  on  the  drawings,  and  must 
be  of  malleable  iron  and  secured  to  the  needle  beams  by 
%-inch  lag  screws,  4V^  inches  in  length. 

The  posts  are  provided  with  split  keys  or  other  means  to 
prevent  the  truss  rod  from  falling  in  case  of  breakage. 

Hay  Racks. — ^Are  of  white  oak,  20%  inches  wide.  They  are 
made  up  of  two  long  strips,  3  inches  wide  by  1^  inches  thick, 
with  two  strips  3  inches  wide  by  1^  inches  thick  across  the 
ends,  making  up  the  complete  frame.  The  intermediate  slats 
are  2V2  inches  wide  by  %  inch  thick,  1  foot  8V^  inches  long, 
and  are  spaced  6  inches  apart;  they  are  mortised  into  the 
long  rails.  The  racks  are  secured  to  the  counter  brace,  tran- 
som post,  body  post  and  body  brace  with  bolt-hinges,  and  the 
other  side  is  supported  by  ^-inch  chain,  16  inches  long,  se- 
cured to  the  side  plate  with  a  %-inch  lag  screw,  3  inches  long. 

Cattle  Bars. — Are  of  white  oak  7%  inches  wide  at  the 
middle  and  6  inches  at  the  ends,  and  1%  inches  thick,  5 
feet  IV2  inches  long;  when  placed  before  the  door  they  are 
supported  in  mortises  in  the  door  posts.  One  ^-inch  chain 
15%  inches  long  secures  each  bar  to  the  door  post  with  one 
%-inch  bolt  and  to  bar  with  one  %-inch  eye  bolt,  with  all  nuts 
well  riveted  over.  When  cars  are  being  unloaded,  bars  are  to 
be  carried  on  wrought  iron  brackets,  which  are  secured  to 
the  side  of  the  car.  When  bars  are  in  position  of  door  the 
lower  edge  will  be  3  feet  2%  inches  from  top  of  floor. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  staa- 
dard  and  are  furnished  by  the  Railway  Company.  The 
pockets  for  same  are  of  %-inch  iron,  and  riveted  to  draw 
bars  with  two  1  %-inch  Ulster  iron  rivets,  leaving  the  ends 
of  the  pockets  to  be  formed  as  shown  on  the  drawing,  and 
to  be  driven  into  the  recess  of  the  draw  bar  while  the 
ends  of  the  pocket  are  hot.  After  they  have  been  drawn 
together  and  properly  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  spaces 
between  the  lugs  of  the  draw  bar. 
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Draw  Bar  Springs, — Are  the  Railway  Company's  standard 
Class  H  and  Class  I,  and  will  be  furnished  by  the  Railway 
Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  or  housing 
castings  are  of  malleable  iron  in  two  pieces,  each  piece  bolted 
to  the  draft  timber  with  eight  %-inch  bolts  and  secured  further 
from  longitudinal  motion  by  being  let  into  the  draft  timber 
1  11/16  inches. 

The  draw  bar  guides  are  %  inch  by  2  inches,  the  follow- 
ers IV^  inches  by  6  inches  by  9  inches  placed  in  position,  as 
shown  on  the  drawings.  The  carrier  iron  is  1  inch  by  4 
inches.  The  draw  bar,  stop  and  other  castings  forming  the 
draft  rigging  is  known  as  the  Williamson-Pries  patent,  and  the 
right  to  manufacture  and  use  the  same  is  owned  by  the 
Railway  Company.    No  royalty  will  be  charged  to  car  builder. 

Comer  Plates. — At  each  outside  lower  corner  of  the  car 
is  a  corner  plate,  hi  inch  thick  by  8^  inches  in  width»  extend- 
ing 12  inches  on  the  side  of  the  car  and  10  inches  on  the 
end  of  the  car.  They  are  bolted  to  the  end  and  side  sills  with 
%-inch  bolts.  The  upper  corner  plate  is  %  inch  in  thickness 
by  2  inches  in  width  and  11^  inches  on  each  leg.  They  are 
secured  to  the  plates  by  bolts  and  straps,  as  shown  on  the 
drawings. 

Sill  Steps. — There  are  two  sill  steps  of  wrought  iron,  % 
inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  is 
secured  to  the  under  side  of  the  sill,  directly  under  the  cen- 
ter of  the  ladder,  with  one  %-inch  lag  screw,  4V^  inches  long, 
and  the  corner  post  rod. 

Ladders. — The  ladders  on  the  side  of  the  two  diagonal 
corners  of  the  car  are  made  up  of  five  handles  to  a  side  and 
one  on  the  roof,  of  %-inch  round  iron,  22  inches  in  length, 
and  are  fastened  to  the  corner  post  and  ladder  post  with  %• 
inch  lag  screws,  3  inches  long  and  %-inch  carriage  bolts 
as  shown  on  drawing.  There  are  two  on  each  end  of  the 
car  24  inches  from  the  bottom  of  the  sill.  These  serve*  as 
hand-holds  and  are  secured  with  Ms-inch  lag  screws,  3  inches 
in  length. 

Brake  Shaft. — Is  of  1%  inch  round  iron  with  bottom  ends 
1%  inches  in  diameter;  it  rests  on  a  wrought  iron  step 
secured  to  the  end  sill  with  two  %-inch  bolt^.  The  brake 
wheel  is  17  inches  in  diameter  and  held  on  the  shaft  with  a 
%-inch  nut;  the  end  of  the  shaft  is  riveted  over  the  nut. 
The  upper  brake  shaft  bracket  is  of  gray  iron  and  Is  secured 
to  the  plate  with  two  %-inch  bolts  with  nuts  outside  of  car, 
and  to  the  roof  with  two  %-inch  lag  screws.  The  location 
of  the  brake  shaft  is  shown  on  the  drawing. 

Foundation  Brake. — ^AU  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foandatlon  brak«  is  shown  en  draw* 
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Ing,  and  the  details  of  the  rods,  levers,  guides,  clamps,  etc.,  ^  *"* 

is  shown  on  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic  ^ 

quick  acting  freight  brake,  and  is  located  as  shown  on  the  ^ 

foundation  brake  drawings.  All  joints  in  the  piping  and  fit- 
tings must  be  put  together  with  red  lead,  and  in  no  case  will 
work  be  accepted  unless  the  pipe  screw  going  into  the  fitting 
will  take  four  or  more  threads.  They  must  be  thoroughly 
tightened  and  well  secured  to  the  frame  of  the  car.    Test  of  |  > 

same  must  be  made  with  70  pounds  air  pressure.     All  cars  \  ^ 

must  be  charged  and  applications  made  on  same  before  leav-  \ 

ing  the  shops. 

The  following  air  brake  equipment  will  be  furnished  by  the  '  ; 

Railway   Company:      Brake  cylinder,    reservoir,   triple   valve.  i  1 

drain  cup,  couplings  with  hose  complete,  angle  cock,  cut-out  j  p 

cock    and    release    valve,     as     per     Westinghouse   Company's  ^ 

schedule  H-1.  \- 

Wrought  Iron. — Used  in  the  construction  of  the  following  : 

parts    will    be    subject    to    surface    Inspection   only,    and    the  J  j 

requirements   of   the   physical    test   will   be   waived:      Corner  v 

irons  of  all  kinds,  side  and  end  door  tracks,  side  and  end  door  ^ 

protecting  strips.  | 

Sample  Castings. — A  set  of  sample  castings  will  be  fur-  • 

nished  by  the  Railway  Company,  and  all  castings  used  on  the  L 

cars  must  be  equal  in  weight  and  correspond  in  dimensions 
with  the  samples  furnished.  The  initials  of  the  Railway 
Company,  together  with  the  pattern  number,  must  be  plainly 
cast   on   every   piece.     All   castings   must   have   the   shop   or  i 

trade  marks  of  maker  cast  upon  them  for  future  identifica- 
tion of  castings.  , 
Mortises  and  Tenons. — All  mortises  and  tenons,  tenon  i 
shoulders,  butting  joints  of  braces  and  posts,  sills,  etc.,  the  '| 
top  and  outside  face  of  the  side  and  end  sills,  the  top  and  i 
outside  face  of  the  side  plates  are  to  receive  one  heavy  coat  > 
of  the  Railway  Company's  wood  preserving  creosote  paint. 

Painting. — Cars  are  to  be  painted  on  the  outside  with 
three  coats  of  the  Railway  Company's  standard  No.  1  min- 
eral paint.  There  is  to  be  no  blacking  ofF  of  the  iron  work. 
The  edges  of  the  top  and  bottom  courses  of  roof  boards 
are  to  receive  one  coat  of  No.  1  mineral  paint  before  being 
laid.  The  first  course  of  the  roof  is  to  receive  one  coat 
of  No.  1  paint  before  the  plastic  paper  is  applied.  The 
exterior  of  the  car  must  not  be  painted  oftener  than  once 
in  twenty-four  hours.  The  body  of  the  trade  mark  is  the 
Railway  Company's  standard  No.  26  paint.  The  lettering 
for  the  cars  is  the  Railway  Company's  standard  No.  17 
paint. 

Pounce    patterns    for    all     lettering,    trade    marks,    etc.. 
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will  be  furnished  by  the  Railway  Company.  The  draft  tim- 
bers immediately  under  the  end  sill  must  be  stenciled, 
••Patented  July  28,  1896  and  March  9,  1897/'  The  body 
bolsters  must  be  stenciled  "Patented  September  18,  1900." 

Bolts  and  Nuts. — Ail  bolts  and  nuts  are  to  have  the 
XT.  S.  standard  threads  and  correspond  with,  samples  which 
will   be   furnished    by   the   Railway   Company. 

Trucks. — Drawings  and  specifications  for  Railway  Com- 
pany's standard  No.  1  truck  for  60,000  lbs.  cars,  accompany 
and   form   a   part   of   these   specifications. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  cars  built  under  these  specifications  must 
conform  to  them  fully  in  weight,  size  and  quality.  All  work 
must  be  done  in  a  thorough  and  workmanlike  manner,  and 
the  material  and  workmanship  are  subject  to  inspection 
by  a  representative  of  the  Railway  Company  at  all  times, 
and  companies  or  individuals  furnishing  material  for  these 
cars,  or  those  who  are  building  them,  must  furnish  every 
facility  to  expedite  the  inspection  of  the  material  and 
workmanship.  It  is  the  intention  that  these  written  speci- 
fications, and  the  drawings  which  form  a  part  thereof, 
shall  harmonize  in  every  particular.  Any  change  from  the 
specifications  or  the  drawings,  or  any  discrepancies  which 
may  be  found,  should  be  reported  at  once  to  the  proper 
ofiicial  in  writing,  for  decision.  All  specifications  and  draw- 
ings for  special  stock  car  bodies,  which  have  been  issued  by 
the  Railway  Company  prior  to  this  date,  are  null  and  void. 
To  prevent  mistakes,  they  should  be  returned  to  the  Com- 
pany. 

SPECIFICATIOSS    FOR    ORE    CAR,    80,000    LBS.    CAPACITY. 

Ore  Car. — The  drawings  referred  to  in  these  specifications, 
and  forming  a  part  of  the  same  are  as  follows:  • 

General    Plan   and   End   Views. 

Wood   Details. 

Wrought    Details. 

Cast    Details. 

Draft   Rigging. 

Lettering. 

The  following  supplementary  specifications  for  material 
will  form  a  part  of  these  specifications: 

Specifications    for   the    purchase    of   Wrought    Iron. 
Specifications  for  the  purchase  of  Mild  Steel. 
Specifications  for  the  purchase  of   Holical   Springs. 

The  following  materials  will  be  furnished,  free  of  charge 
at  the  works  of  the  builder,  by  the  Railway  Company: 
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1.  Draw  Bar  Springs. 

2.  Automatic  Ck)uplers. 

3.  Air  Brakes. 

4.  Paint  stocks  of  all  kinds  ready  for  use. 

GENERAL    DIMENSIONS. 

Length  over  end  sills   21'    6%* 

Length   inside,   top    19'    1%" 

Length   inside,   bottom    5'    6" 

Width   over  side  sills    9'    0" 

Width    inside,    top    7'  10* 

Width   inside,   bottom    8'    0" 

Height    inside     6'    0'' 

Height   of   draft   line    2'  lOVj" 

Cubical    capacity    584    cu.    ft. 

Framing. — The  side,  center  and  sub-center  sills,  side  and 
end  plates,  and  the  side  boards  are  Southern  pine.  The 
end  sills,  buffer  blocks,  cross  center  tie  must  be  of  white 
oak  of  suitable  quality.  The  center  sills  are  to  be  gained 
out  on  inside  face  for  the  draw  bar  stop  casting.  The 
longitudinal  sills  must  be  sound  and  clear,  one  corner  may 
be  sappy,  but  not  to  exceed  IV2  inches  in  width  or  thickness; 
in  framing  this  sill  with  sap,  the  sap  edge  must  always 
go  downward.  The  end  sills  are  framed  into  the  mortises 
of  the  side  and  center  sills  with  double  tenons,  1%  inches 
in  depth  by  1^  inches  in  thickness,  and  6  inches  in 
length.  The  braces  of  the  car  must  be  of  such  length  as  to 
fit  tightly  between  post,  sills  and  rail  when  the  car  is 
jacked  up  in  the  center  and  on  the  ends  to  the  proper 
camber. 

Buffer  Blocks, — The  two  oak  buffer  blocks  are  3%  inches 
by  10  inches  thick,  and  2  feet  3  inches  in  length.  The 
details  are  shown  on  drawings.  They  are  to  be  secured 
to  the  end  sills  with  two  center  truss  rods.  The  back 
face  and  the  front  face  of  end  sill,  and  buffer  blocks,  where 
they  come  in  contact,  must  have  a  heavy  coat  of  wood 
preservative  paint  before  they  are  secured  In  position. 

Cross  Center  Ties. — Or  needle  beams,  are  6  inches  in 
thickness  by  6  inches  in  width  and  9  feet  in  length.  They 
are  gained  M:  inch  on  top  face  for  side  and  center  and  sub- 
center  sills.  They  are  bored  in  such  a  manner  as  to  secure 
them  to  side  and  intermediate  sills.  The  truss  rod  queen 
posts  are  secured  to  them  by  means  of  %-inch  bolts. 

Side  Rails. — ^Are  of  Southern  pine,  6  inches  by  6  inches 
and  20  feet  10  inches  long,  mortised  and  bored  to  receive 
side  posts  and  side  rods,  end  rail  and  deck  beams.  The 
end  rails  must  be  yellow  pine,  free  of  knots,  6  inches  by 
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10  inches  and  are  to  be  secured  to  side  rails  by  means  of 
tenons  1%  inches  deep  and  %  inch  rods,  one  at  each  end, 
as  shown  on  the  drawings. 

Side  Boards. — The  side  boards  are  Southern  pine,  1% 
inches,  dressed  and  shiplapped,  20  feet  9^  inches  long. 
They  are  spiked  to  the  side  post  and  braces  with  20-penny 
spikes,  as  shown  on  drawings. 

Braces. — Body  or  counter  braces  must  be  of  yellow  pine 
4  Inches  by  i^  inches.  The  end  braces  may  be  of  the 
same  material,  4  Inches  in  thickness  by  4%  inches  in  width, 
framed  to  such  length  and  shape  as  to  fit  tightly  In  the 
openings  when  the  car  is  properly  cambered. 

Posts. — ^Are  of  yellow  pine,  4  Inches  by  4  inches  by  4 
feet  5%  Inches  long,  and  are  set  in  malleable  iron  shoes 
as  shown  on  drawings. 

Flooring. — The  flooring  is  maple,  1%  inches  thick  and  9 
feet  2  Inches  in  length,  one  end  resting  on  the  cross  timber 
and  the  other  on  the  deck  beam,  as  shown  on  drawings.  Care 
must  be  taken  that  a  tight  flt  is  made  at  the  sides  and  ridge 
at  center  of  car. 

Running  Boards. — On  top  of  each  side  plate  and  spiked 
to  same  is  a  1%-lnch  by  11%-lnches  yellow  pine  plank,  pro- 
jecting over  outside  face  of  plate  IV2  inches  and  supported 
on  inside  by  a  ZV2  inches  by  4-inch  block  fastened  to  side 
plate  by   %-inch  bolts. 

Doors. — The  drop  doors  are  wrought  plates  %  inch  by 
37%  inches  and  5  feet  5  Inches;  they  are  provided  with 
wrought  iron  eye-bolt  hinges  and  are  held  shut  by  the  drop 
door  shaft  and  chain,  as  shown  on  the  drawings. 

Body  Bolster. — Is  the  Z  bar  type,  riveted  together  with 
%-inch  rivets  and  built  up  as  shown  on  drawings. 

Bench  Caps. — Are  of  oak  6  inches  wide  by  5%  inches 
thick  and  9  feet  1  inch  long,  gained  at  ends  to  rest  on 
side  plates  and  wrought  iron  saddles  secured  with  one  V^- 
inch  bolt  at  each  end. 

Bide  Tie  Rods.— There  are  ten  %-inch  tie  rods  with  % 
inch  ends  extending  crosswise  of  car  and  one  IV^-inch  tie 
rod  placed  under  bench  cap  and  secured  to  side  plates  with 
nuts  and  cast  washers  placed  on  both  sides  of  each  plate. 

Rail  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
with  %-lnch  ends  extending  through  the  sills  and  rails. 
The  rods  for  the  body  posts  are  grooved  into  them. 

Side  Bearings. — There  are  two  malleable  iron  body 
side  bearings  to  each  bolster;  each  bearing  is  to  bear  on 
the  bottom  side  of  the  body  bolster.  Each  side  bearing 
will  be  riveted  to  the  bolster  with  four  %-inch  rivets.  The 
distance  from  center  to  center  of  the  side  bearings  is  5 
feet. 
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King  Bolts. — There  are  two  king  bolts,  1%  inches  in 
diameter  by  17  inches  long.  They  are  provided  in  the 
center  with  a  ring,  %  inch  in  thickness  by  %  inch  In 
width,  as  indicated  on  the  drawings. 

Truss  Rods. — There  are  four  truss  rods  1%  inches  in 
diameter,  increased  to  1%  inches  in  diameter,  5  inches  in 
length  on  each  end,  11  feet  6^  inches  when  straight,  and 
four  IM  inches  truss  rods  increased  to  1^  inches  in  diam- 
eter, 5  inches  in  length  on  each  end,  11  feet  2  inches  long 
when  straight,  connected  in  the  middle  with  wrought  iron 
turnbuckles  of  a  satisfactory  make;  the  truss  rod  washers, 
which  bear  against  the  end  sills  of  the  car,  are  malleable  iron,  as 
shown  on  the  detail  drawings.  The  truss  rod  queen  posts 
are  shown  on  the  detail  drawings,  and  are  secured  to  the 
needle  beam  by  %-inch  bolts.  The  posts  are  provided  with 
a  spit  key,  or  other  means,  to  prevent  the  truss  rods  from 
falling  in  case  of  breakage. 

Couplers. — The  couplers  are  the  M.  C.  B.  standard  and 
are  furnished  by  the  Railway  Company.  The  pockets  for 
same  are  of  %-lnch  by  4-inch  iron,  and  riveted  to  the 
couplers  with  two  1%-inch  ulster  iron  rivets,  leaving  the 
ends  of  the  pocket  to  be  formed  as  shown  on  the  drawing, 
and  to  be  driven  into  the  recess  of  the  coupler  while  the 
ends  of  the  pocket  are  hot.  After  they  have  been  drawn 
together  and  properly  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  spaces 
between  the  lugs  on  the  coupler. 

Drato  Bar  Springs. — Are  to  be  Railway  Company's  stand- 
ard class  "H"  and  class  "I"  and  will  be  furnished  by  the 
Railway  Company. 

Draw  Bar  Stop  Casting. — The  draw  bar,  or  housing,  cast- 
ings are  of  malleable  iron  in  two  pieces,  each  piece  is 
bolted  to  the  center  sill  with  eight  %-inch  bolts  and  secured 
further  from  longitudinal  motion  by  being  let  into  the  draft 
timber  1  11/16  inches.  The  draw  bar  guides  are  V2  inch  by 
2  inches,  the  followers  IVj  inches  by  6  inches  by  9  inches, 
placed  in  position  as  shown  on  the  drawings.  The  carrier  Is 
%  inch  by  3  inches.  The  end  sill  reinforcing  plate  is 
1  inch  by  4  inches.  The  draw  bar  stop  and  other  castings 
forming  the  draft  rigging  is  known  as  the  Williams  & 
Pries  patent,  and  the  right  to  manufacture  and  use  same  is 
owned  by  the  Railway  Company.  No  royalty  will  be  charged 
car  builders. 

Sill  Steps. — There  are  two  sill  steps  of  wrought  Iron 
%  inch  by  1%  inches,  shaped  as  shown  on  drawing;  each 
step  is  secured  to  the  outside  of  the  side  sill  with  four  %- 
inch  lag  screws,  4^-^  inches  long. 

hadcLer. — There    is    a    ladder    on    the    side    of    the    two 
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diagonal  corners  of  the  car  made  up  of  four  nandles  to 
a  side  and  one  on  the  deck,  of  %-inch  round  iron,  18 
inches  in  length  on  the  sides  and  12  inches  on  the  deck  and 
fastened  with  %-inch  bolts  and  lag  screws,  3  inches  long. 
There  is  also  one  grab  iron  on  each  end  of  car  placed  on 
opposite  side  of  car  from  ladder. 

Brake  iShaft. — Is  of  ly^-inch  round  iron  with  bottom  ends 
1%  inches  in  diameter;  it  rests  in  a  malleable  iron  step 
secured  to  the  end  sill  with  two  %-inL'h  lag  screws.  The 
brake  wheel  is  17  inches  in  diameter,  and  held  on  the 
shaft  with  %-inch  nut;  the  end  of  the  shaft  is  riveted  over 
the  nut.  There  is  a  brake  shaft  and  a  brake  step  at  each  end 
of  the  car.    The  location  of  the  brake  is  shown  on  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
ing, and  the  details  of  the  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic 
quick  acting  freight  brake.  All  joi.its  In  the  piping  and  fit- 
tings must  be  put  together  with  red  lead  and  in  no  case  will 
work  be  accepted  unless  the  pipe  screw  going  into  the  fitting 
will  take  four  or  more  threads.  They  must  be  thoroughly 
tightened  and  well  screwed  to  the  frame  of  car.  Test  of 
same  must  be  made  with  70  pounds  air  pressure.  All  cars 
must  be  charged  and  application  made  on  same,  before  leav- 
ing the  shops.  The  following  air  brake  equipment  will  b? 
furnished  by  the  Railway  Company:  Brake  cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  and  release  valve,  as  per  Westing- 
house  Company's  schedule  H-1. 

Ham  pie  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  on  the 
car  must  be  equal  in  weight,  and  correspond  in  dimensions 
with  the  samples  furnished.  The  initials  of  the  Railway 
Company,  together  with  the  pattern  number,  must  be  plainly 
cast  on  €»very  piece.  All  malleable  iron  castings  must  have 
the  shop  or  trade  marks  of  maker  cast  upon  them,  for  future 
identification  of  castings. 

Mortises  and  Tenons. — All  mortises  and  tenons,  tenon 
shoulders,  butting  joints  of  braces  and  poss.  sills,  etc.,  the 
top  and  outside  face  of  the  side  and  end  sills,  top  and 
outside  face  of  the  side  and  end  rails,  are  to  receive  one 
heavy  coat  of  the  Railway  Company's  standard  wood  pre- 
serving creosote  paint. 

Painting. — The  car  must  be  painted  with  three  coats  of 
the  Railway  Company's  standard  No.  1  mineral  paint.  The 
iron  work  where  exposed,  to  receive  one  coat  of  black 
asphaltum    paint.      The    exterior    of    the    car    must    not    be 
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painted  oftener  than  once  in  twenty-four  hours.  The  let- 
tering for  the  cars  is  the  Railway  Ck)mpany'8  standard  No. 
17  paint.  The  location  and  arrangement  of  lettering  is 
shown  on  drawing.  Pounce  patterns  for  all  lettering  will 
be  furnished  by  the  Railway  Company. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  the  U. 
S.  standard  threads,  and  to  correspond  with  the  samples 
which  will  be  furnished  by  the  Railway  Company. 

Trucks. — Drawings  and  specifications  for  the  Railway 
Company's  low  freight  truck  of  80,000  lbs.  capacity  accom- 
pany and  form  a  part  of  these  specifications. 

Oeneral  Instructions. — ^AU  material  which  enters  into  the 
construction  of  cars  built  under  these  specifications  must 
conform  to  them  fully  in  weight,  size  and  quality.  Ali 
work  must  be  done  in  a  thorough  and  workmanlike  manner, 
and  the  material  and  workmanship  are  subject  to  inspec- 
tion by  a  representative  of  the  Railway  Company  at  all 
times,  and  companies  or  individuals  furnishing  material 
for  these  cars,  or  those  who  are  building  them,  must  fur- 
nish every  facility  to  expedite  the  inspection  of  material  and 
workmanship.  It  is  the  intention  that  these  written  specifica- 
tions and  the  drawings  that  form  a  part  thereof,  shall 
harmonize  in  every  particular.  Any  change  from  the  speci- 
fications, or  drawings,  or  any  discrepancies  which  may  be 
found,  should  be  reported  at  once  to  the  proper  official  in 
writing,  for  decision.  All  specifications  and  drawings  for 
ore  cars  which  have  been  Issued  by  the  Railway  Company 
prior  to  this  date,  are  null  and  void.  To  prevent  mistakes, 
they  shoula  bts  returned  to  the  Company. 


CHAPTER  VII. 


DRAFT  GEAB  AND  COUPLEBS. 


The  method  of  attaching  car  to  car  in  order  to 
make  the  connected  line  of  vehicles  a  complete 
train  is,  it  will  readily  be  supposed,  a  matter  of 
l)rime  importance.  It  is  a  matter  that  in  marked 
degree  affects  the  structure  of  the  car.  Not  only 
does  the  safe  movement  of  the  train  depend  upon 
it  but  the  act  of  coupling  or  detaching  cars  is  one 
involving  danger  to  human  life.  Hence  much 
thought  has  been  given  to  the  devices  that  should 
be  adopted. 

The  subject  has  received  the  attention  of  Con- 
gress and  the  ** Safety  Appliance  Acts''  i)rovide, 
amongst  other  things,  that  ''it  shall  be  unlawful 
for  any  *  •  •  common  carrier  to  haul  or  per- 
mit to  be  hauled  or  used  on  its  line  any  car  usod 
in  moving  interstate  traflRc  not  e(iuip{>ed  with 
couplers  coupling  automatically  by  impact  and 
which  can  be  uncoupled  without  the  necessity  of 
men  going  between  the  ends  of  the  cars."  The 
law  also  made  provision  for  the  fixing  of  a  stand- 
ard height  for  drawbars  for  freight  cars.  The 
heights  so  prescribed  are:  Standard-gauge  roads, 
34V1>  inches ;  narrow-gauge  roads,  26  inches ;  maxi- 
mum variation  between  loaded  and  empty  cars,  3 
inches. 

The  term  draft  gear  embraces  the  whole  com- 
bination of  draft  attachments  and  coupler  attach- 
ments.   It  includes  draft  timbers,  automatic  coup- 
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lers,  draw  bar  housings,  uncoupling  arrangement* 
buffer  blocks,  and  dead  wood. 

Draft  Timbers.- {riate  1,  No.  53.)  There  ar« 
two  of  these  members.  Their  puri)ose  is  to  carrj 
the  draw  bar  housings  and  transmit  the  pull  tc 
the  car  framing;  they  are  placed  below  the  ceritei 
sills  and  extend  from  the  dead  wood  (Plate  I,  No, 
57)  to  the  body  bolster  or  through  the  bolster  to 
the  butting  timber  (Plate  I,  No.  56).  They  are 
usually  of  white  oak  if  wood  is  used,  the  dimen- 
sions  varying  according  to  the  character  and 
capacity  of  the  car.  Often  they  are  of  steel  and 
at  times  thev  are  entirely  omitted,  the  draw  bar 
housings  being  attached  directly  to  the  center  sills. 
With  steel  cars  of  course  they  are  made  of  the 
same  material  as  the  remainder  of  the  car  fram- 
ing. 

Automatic  Couplers. —The  automatic  coupler  as 
adopted  by  the  Master  Car  Builders'  Association 
is  simply  one  of  outline  as  illustrated  in  Figure 
105.  The  shank,  however,  is  of  standard  dimen- 
sions throughout.  As  regards  the  mechanism  of 
the  coupling  details  all  that  is  required  to  be 
standard  is  the  general  outline  of  the  parts.  This 
required  outline  is  shown  by  the  Form  of  Contour 
line  in  Figure  105.  As  a  check  on  the  finished 
coupler  the  coupler  and  knuckle  limit  gauges  as 
shown  in  the  same  illustration  are  used. 

There  are  many  kinds  of  cou})lers  in  use  which 
are  strictly  ^I.  C.  B.  standard,  each  one  being  de- 
signed w'ith  different  methods  for  opening,  clos- 
ing and  locking  the  knuckle  in  i)lacc.  The  orig- 
inal automatic  coupler  was  the  Janney  which  is 
shown  in  Figure  106.  Among  the  others  com- 
monly in  use  may  ^ye  mentioned  the  Buckeye,  Chi- 
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cagOy  Detroit,  Erie,  Gould,  Hien,  Little  Dela- 
ware, Lone  Star,  Mather,  Missouri  Pacific  Tal- 
bot, Peerless,  Pooley,  St.  Louis,  Solid,  Stand- 
ard, Tower,  Trojan,  Washburn  and  Williams,  all 
of  which  are  illustrated  diagrammatical ly  in  Fig- 
Fig.  106 

Janney  Coupler 


Knuckle  Pin     ^ 

ures  107  to  107q  inclusive.  These  are  only  a  few 
of  the  many  in  use,  the  different  kinds  of  bodies 
and  knuckles,  each  approximating  close  to  the 
one  hundred  mark. 

Because  of  the  fact  that  these  various  couplers 
all  conform  to  the  standard  contour  lines,  they 

Buckeye  Coupler  r*:  4      Fig.   107 


H^m  Ptn 


Knocklr 


are  each  capable  of  being  operatc^l  in  connect  ion 
with  any  one  of  the  remainder.  As  a  furtlu»r 
means  of  having  couplers  uniform  the  following 
specifications  have  been  reconnnended  by  the  Mas- 
ter Car  Builders*  Association: 
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Fig.  107  aj 


DETROIT   COUPLGR 


Fig.  107  b 


Lock  Lifttp 


PivftI   Fill" 


Knuclilc 


ene  Cou^i^r         Fig.  107  c 


Kftackta  Pi« 


OOULD  COUPLER. 


Fig.  107  d 


hh^Oa^l'ft  *;»rH  *• 
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MiMOuri  Pacific  Talbat  Ccffpm  . 

Fig.  t07  i 


HiDjte  Pin  ^^^^ 

Peerless  Coupler  Fig.    107  j 


^^^^  Lifting  L«v«t 

ST.  LOUIS  COUPLER. 


Fig.  107  k 
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SeiU  CottOler         Fig.    107  I 
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The  couplers  furnlebed  under  tbls  speciQcatlon  must  be 
made  of  steel  in  accordance  witb  the  best  foundry  metbods 
and  must  not  be  painted. 

1.  Couplers  will  be  subject  to  th«  inspection  and  test  of 
the  above  named  company  as  to  tbelr  mechanical  wort- 
Inga,  general  condition  and  strength.  The  tests  and  Inspec- 
tion will  be  made  at  the  place  of  manufacture,  where 
assistance  and  labor  necessary  to  make  eatisfactory  and 
prompt  Inspection  and  ebipment  roust  be  fumtshed  free 
by  the  manufacturer.  The  testing  machine  and  gauges 
approved  by  the  M.  C.  B.  Association  must  be  used  in  the 
test  and   inspection   of  couplers. 

2.  Couplers  will  he  ordered  as  far  as  practicable  In  lota 
of  one  thousand:  for  each  one  thousjod  ordered  tbe  manu- 
facturer shall  furnish  1,014  and  in  ttie  event  of  additional 
couplers  being  required  lo  carry  out  (he  prescritied  testa, 
they  shall  be  fiirnlshed  free  of  cost  by  the  manufacturers. 

3.  Bars,  knudcles  and  locking  plna  or  blocks  must  be 
accurately  made  to  gaugos  furnished  by  the  manufacturer. 
These  gauges  must  govern  all  dimensions  representing  fit- 
ting surfaces,  thereby  insuring  absolute  intercbangeabliity 
and  freedom  of  motion  beiween  the  assembled  pajIs  without 
further  adjustment  or  machining.  When  assembled,  knuckles 
and  locking  pins  or  blocks  must  work  treelT,  1>ut  tbe  lost 
motion  lietween  knuckles  and  bars  must  not  permit  more 
than  Mi  inch  veriical  play,  or  between  knuckles  and  locks 
must  not  permit  the  knuckle  to  drop  forward  beyond  tbe 
proper  coBtour  line,  but  V*  or  %  of  an  inch  lost  motion  In 
opposite  direction   is  desirable. 

4.  Couplers  must  conform  to  M.  C.  B.  contour  llnee  and 
must  have  a  lock  set  within  the  head  ot  th«  coupler. 
They  must  couple  and  uncouple  with  each  other  (witb  either 
or  both  knuckles  open) and  ai^o  with  the  maater  or  Mmple 
coupler;     they    should    lock    easily    when    tbe    knndile    U 
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pushed  in  by  hand.  They  must,  unless  written  permission 
to  the  contrary  be  given,  have  steel  pivot  pins  1%  inches  in 
diameter  of  suflficient  length  to  permit  applying  a  %-inch 
cotter  pin  through  the  pin  below  the  coupler  lug.  Pivot 
pins,  after  having  the  heads  struck  up,  must  be  properly 
annealed. 

5.  Bars  and  knuckles  shall  not  be  accepted  if  distorted 
by  improperly  matched  flasks  or  any  other  defects  due 
to  molding.  They  must  be  free  from  injurious  shrinkage 
cracks,  flaws,  checks,  sand,  sand  holes  or  blow  holes.  The  holes 
for  pivot  pins  in  lugs  of  bars  and  knuckles  should  be  drilled 
or,  if  cored,  must  be  broached  out,  and  must  not  be  more 
than  1/16  inch  larger  than  pin.  The  holes  must  be  parallel  to 
the  face  of  the  bar  or  knuckle  and  at  right  angles  to  the 
axis  of  bar  or  knuckle.  As  many  bars  and  knuckles  as 
possible  must  be  cast  from  the  same  heat  of  steel.  All  parts 
must  be  well  annealed  throughout. 

6.  The  pulling  and  contract  faces  of  coupler  and 
knuckle  must  be  clean,  smooth  and  at  right  angles  to  axis 
of  the  bar.  The  dimensions  of  butt  and  shank  must  be 
within  the  limits  of  variation  shown  by  the  company's  draw- 
ing. 

7.  The  name  of  coupler  must  be  legibly  cast  on  the  top 
side  of  head  of  the  bar.  Each  knuckle  and  each  draw 
bar  must  bear  a  serial  number  legibly  stamped  or  cast  upon 
it.  The  knuckle  must  also  bear  the  name  of  the  coupler 
and  the  manufacturer's  name  or  identiflcation  mark  legibly 
cast  or  stamped  at  some  point  where  it  will  not  be  worn  off. 

INSPECTION. 

1.  The  couplers,  after  having  been  thoroughly  inspected 
by  the  manufacturer  to  see  that  they  meet  the  require- 
ments as  to  interchangeability,  soundness  and  dimensions 
of  parts,  etc..  herein  specified,  should  be  arranged  in  lots 
of  101  and  102,  so  as  to  provide  for  the  necessary  1,014 
couplers  and,  where  possible,  care  should  be  taken  to  put  all 
couplers  of  the  same  heat  number  or  numbers  in  the  same 
lot  or  lots.  The  inspector  shall  then  inspect  and  gauge  each 
coupler  as  to  its  compliance  with  drawing  sizes,  and  for 
surface  defects  and  proper  contour  lines.  Any  irregularities 
or  swollen  parts  on  the  working  or  bearing  faces  must  be 
ground  or  chipped  off  before  the  couplers  are  accepted. 

After  this  inspection  the  inspector  shall  select  one  com- 
plete coupler  taken  at  random  from  each  of  the  lots  as  provided 
for  above  and  subject  them  to  test  No.  1  hereafter  specified.  If 
the  coupler  fails  to  stand  the  prescribed  tests  but,  before 
failing,  stands  a  sutBcient  number  of  blowa  to  make  A  r«tMt 
MmlMiblt,  ft  Hooiid  CQupler  fthull  \>«  Uhen  from  the  i^ma 
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lot  from  which  the  first  coupler  was  taken.  If  it  stands  the 
test,  that  lot  of  couplers  shall  be  accepted  as  far  as  test  No. 
1  is  concerned;  otherwise  that  lot  of  couplers  shall  be 
rejected  and  another  lot  substituted  and  tested  in  the  same 
way. 

2.  From  each  1,004  couplers  accepted  by  test  No.  1  four 
complete  couplers  shall  be  selected  by  the  inspector,  one 
of  which  shall  be  subject  to  test  No.  2,  one  to  test  No.  S  and 
two  to  test  No.  4,  hereinafter  specified.  If  any  coupler  or 
pair  of  couplers  falls  to  stand  the  prescribed  test,  but,  before 
failing,  stands  a  sufiicient  number  of  blows  to  make  a  retest 
admissible,  a  second  coupler  or  pair  shall  be  taken  from  the 
same  lot  or  lots  from  which  the  first  were  taken.  For 
instance,  if  the  couplers  selected  for  the  test  No.  3  have  been 
taken  from  the  fourth  one  hundred  couplers  and  the  failure 
allows  a  retest,  a  second  pair  shall  be  taken  from  the  fourth 
one  hundred  couplers.  If  they  stand  the  test,  that  lot  of 
one  thousand  couplers  shall  be  accepted  as  far  as  that  test 
is  concerned;  otherwise  that  lot  shall  be  rejected  and  another 
lot  of  one  thousand  couplers  substituted.  Any  part  of  any 
coupler  which  has  been  subjected  to  test  is  condemned  for 
service. 

PHYSICAL     TESTS. 

Te8t  No,  1. — Striking  Test  on  Closed  Knuckle  of  Complete 
Coupler. — As  a  preliminary,  the  coupler  must  be  marked  on 
bottom  of  butt  with  a  center-punched  line  parallel  to  axis 
of  shank,  this  line  to  extend  to  the  inner  face  of  knuckle 
(see  Fig.  108);  the  coupler  must  then  be  rigidly  fixed  in 
the  machine  in  a  vertical  position,  with  the  axis  of  coupler 
in  the  center  line  of  drop,  the  pivot  pin  hole  parallel  to  line 
through  center  of  legs  of  the  machine  and  the  butt  blocked 
solidly  on  the  anvil  to  prevent  lateral  motion  by  means  of 
steel  fillers  and  wedges,  the  latter  sledged  down  tight  and 
this  sledging  repeated  after  each  blow.  The  heights  of  sup- 
port from  bottom  of  butt  end  should  not  be  greater  than 
19  Ms  inches. 

Blows  to  be  struck  directly  on  knuckle. 

Three  blows  of  1,640  pounds  falling  five    (5)    feet. 

Three  blows  of  1,640  pounds  falling  ton    (10)    feet. 

The  coupler  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows  at 
5  feet  and  three  blows  at  10  feet,  or  if  any  cracks  appear 
more  than  one  inch  long  or  open  more  tnan  1/16  inch,  or 
the  center-punched  line  measured  at  contour  is  distorted 
more  than  1%  inches  after  having  received  three  blows  at 
10  feet,  or  if  the  knuckle  Is  closed  more  than  %  of  an  inch 
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from  Its  original  potsition  when  pulled  out  ugalnst  the  lock 
by  hand  after  receiving  three  blowB  at  6  feet,  or  if  the 
knuckle  will  not  open,  or  if  the  locking  device  is  inoperative 
after  test.  For  measuring  axial  distortion  and  knuckle 
closure,  see  Figs  108  and  109.  Should  the  coupler  before 
failing  stand  three  blows  at  5  feet  and  one  blow  at  10  feet, 
another  complete  coupler  shall  be  provided  and  tested  as  per 
Section  8  governing  retest. 

Test  No.  2. — Guard  Arm  Teat  of  Drawbar. — As  a  prelim- 


Pig.  106 

trOMC  TEST 


Fig.  109 
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inary,  pivot,  knuckle  and  locking  device  having  been  re- 
moved the  coupler  must  be  marked  on  bottom  with  a  center- 
punched  line  (see  points  1,  2  and  3  in  Figs.  110  and  111 
parallel  to  axis  of  shank  and  extending  to  the  contour  face, 
a  center-punch  mark  must  also  be  placed  at  the  end  of 
guard  arm  and  on  lug  (see  Fig.  110).  The  coupler  must  be 
blocked  rigidly  in  a  vertical  position  in  the  machine  with 
steel  fillers  and  wedges,  the  latter  sledged  down  tight  and 
the  sledging  repeated  after  each  blow.  The  butt  must  rest 
solidly  on  the  anvil  and  must  be  blocked  to  prevent  lateral 
motion.  The  edge  of  guard  arm  must  be  on  line  through 
centers  of  legs  of  machine. 
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Blows  to  be  struck  directly  on  guard  arm. 

Three    blows    of    1,640    pounds    falling    three    (3)     feet. 

Four  blows  of  1,640  pounds  falling  five   (5)   feet. 

The  coupler  shall  be  considered  as  having  failed  to 
stand  this  test  if  it  is  broken  before  it  has  received  three 
blows  at  3  feet  and  four  blows  at  5  feet,  or  if  any  crack 
appears  more  than  one  inch  long  or  open  more  than  1/16 
inch,  or  if  the  center-punched  line  is  distorted  more  than 
1%  inches  for  5  in.  by  7  in.  shank  or  1%  inches  for  5  in. 


Fif.  110 
ecronc   tcst 
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by  5  in.  shank  couplers,  or  if  the  distance  between  center- 
punch  marks  on  bottom  of  head  has  widened  more  than  7/16 
inch.  For  method  of  measuring  axial  and  guard  arm  deflec- 
tion, see  Figs.  110  and  111.  Should  the  bar  before  failing 
stand  three  blows  at  3  feet  and  two  blows  at  5  feet,  another 
coupler  shall  be  provided  and  tested  as  per  Section  8  gov- 
erning retest. 

Test  A'o.  3. — Jerk  Test  of  Complete  Covplers. — One  coup- 
ler shall  be  placed  in  an  inverted  position  in  the  yoke  forg- 
ing of  test  machine  and  equalizer  bar  placed  so  as  to  rest 
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level,  one  end  in  the  closed  knuckle,  the  other  resting  cen- 
tral on  the  spring  follower  cap.  The  weight  must  strike 
the  equalizer  bar  midway  between  the  center  line  of  coupler 
and  the  center  line  of  the  spring  follower  cap. 

Three  blows  of  1,640  pounds  falling  five    (5)   feet. 
Three  blows  of  1,640  pounds  falling  ten    (10)    feet. 

A  coupler  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows 
at  5  feet  and  three  blows  at  10  feet,  or  if  cracks  appear 
more  than  one  inch  long  or  open  more  than  1/16  inch,  or 
if  the  kunckle  is  open  more  than  %-inch  from  its  original 
position  after  third  blow  at  10  feet,  or  if  the  equalizer  bar 
will  not  stay  in  place  when  struck,  or  if  the  knuckle  will 
not  open,  or  if  the  locking  device  is  inoperative  after 
receiving  the  full  test.  Should  the  coupler  fail  to  stand 
the  prescribed  test,  but  stand  three  blows  at  5  feet  and 
one  blow  at  10  feet,  another  complete  coupler  shall  be  pro- 
vided and  tested  as  per  section  8  governing  retest. 

Test  No.  4. — Pulling  Test  for  Complete  Couplers. — Two 
couplers  shall  be  supported  in  the  machine  by  yoke  forg- 
Ings  and  locked  together  as  in  running  position,  with  their 
axis  in  the  same  straight  line.  The  couplers  must  stand  a 
steady  pull  of  120,000  pounds.  A  coupler  shall  be  considered 
as  having  failed  to  stand  this  test  if  it  is  broken  before 
it  has  been  pulled  the  prescribed  number  of  pounds,  or  if 
any  cracks  appear  more  than  one  inch  long  or  open  more 
than  1/16  inch,  or  if  the  knuckle  has  opened  more  than  %- 
inch  from  its  original  position  when  pulled  out  against  the 
lock.  The  measurement  of  knuckle  opening  must  be  obtained 
after  the  pressure  is  released.  The  couplers  shall  be  con- 
sidered as  having  failed  to  stand  this  test  if  they  slip  apart 
in  the  machine,  or  if  the  knuckle  will  not  open,  or  if  the 
locking  devices  are  inoperative  after  above  tests.  Should 
either  or  both  couplers  fall  to  stand  the  prescribed  test, 
but  both  stand  90,000  pounds,  another  complete  coupler  or 
pair  of  couplers  shall  be  provided  as  per  Section  8  govern- 
ing retest. 

The  final  failure  of  any  part  to  meet  test  shall  not  con- 
demn the  complete  coupler  but  only  that  part  which  fails, 
and  such  part  in  all  couplers  presented  shall  be  replaced, 
after  which  the  test  shall  be  proceeded  with,  using  new 
couplers,  as  if  no  part  of  the  test  had  been  made. 

SPECIFICATIONS   FOR   SEPARATE    KNITCKLE8. 

The  knuckles  furnished  under  this  specification  must  be 
made  of  steel  in  accordance  with  the  best  foundry  methods 
and  must  not  be  painted. 

1.    Knuckles  will  be  subject  to  the  inspection  and  test  of 
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the  above  named  company  as  to  their  general  condition  anc! 
strength.  The  tests  and  inspection  will  be  made  at  the 
place  of  manufacture,  where  assistance  and  labor  necessary 
to  make  satisfactory  and  prompt  inspection  and  shipment 
must  be  furnished  free  by  the  manufacturer.  The  testing 
machine  and  gauges  approved  by  the  M.  C.  B.  Association 
must  be  used  in  the  test  and  inspection  of  knuckles. 

2.  Knuckles  will  be  ordered  as  far  as  practicable  in  lots 
of  100;  for  each  100  ordered,  the  manufacturer  shall  fur- 
nish 102,  and  in  the  event  of  additional  knuckles  being 
required  to  carry  out  the  prescribed  tests,  they  shall  be 
furnished  free  of  cost  by  the  manufacturers. 

3.  Knuckles  must  be  accurately  made  to  gauges  fur- 
nished by  the  manufacturer.  These  gauges  must  govern  all 
dimensions  representing  fitting  surfaces,  thereby  insuring 
absolute   interchangeability   without  machining. 

4.  Knuckles  shall  not  be  accepted  if  distorted  by  improp- 
erly matched  flasks  or  any  other  defects  due  to  molding. 
They  must  be  free  from  injurious  shrinkage  cracks,  flaws, 
checks,  sand,  sand  holes  or  blow  holes.  The  holes  for  pivot 
pins  in  knuckles  should  be  drilled  or,  if  cored,  must  be 
broached  out,  and  must  not  be  more  than  1/16  inch  larger 
than  1%-inch  diameter  pivot  pin.  The  holes  must  be  par- 
allel to  the  face  of  the  knuckle,  and  at  right  angles  to  the 
axis  of  knuckle.  As  many  knuckles  as  possible  must  be 
cast  from  the  same  heat  of  steel.  All  parts  must  be  well 
annealed  throughout. 

5.  The  pulling  and  contact  faces  of  knuckle  must  be 
clean  and  smooth. 

6.  Each  knuckle  must  bear  a  serial  number  and  the 
manufacturer's  name  or  identification  mark  legibly  cast  or 
stamped  at  some  point  where  it  will  not  be  worn  off. 

INSPECTION. 

7.  The  knuckles,  after  having  been  thoroughly  inspected 
by  the  manufacturer  to  see  that  they  meet  the  requirements 
as  to  interchangeability,  soundness  and  dimensions  of  parts, 
etc.,  herein  specified,  should  be  arranged  in  lots  of  102 
and,  where  possible,  care  should  be  taken  to  put  all  knuckles 
of  the  same  heat  number  or  numbers  in  the  same  lot  or 
lots.  The  inspector  shall  then  inspect  and  gauge  each 
knuckle  as  to  its  compliance  with  drawing  sizes,  and  for 
surface  defects  and  proper  contour  lines.  Any  irregulari- 
ties or  swollen  parts  on  the  working  or  bearing  faces 
must  be  ground  or  chipped  off  before  the  knuckles  are  ac- 
cepted. 

After  this  inspection  the  inspector  shall  select  two 
Knuckles  taken  at  random  from  the  lot  or  lots  as  provided 
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for  above,  and  subject  one  of  them  to  Test  No.  1  and  the 
other  to  Test  No.  2,  hereafter  specified.  If  one  of  these 
'knuckles  falls  to  stand  prescribed  Test  No.  1,  but  before 
failing,  stands  a  sufficient  number  of  blows  to  make  retest 
admissible,  another  knuckle  shall  be  taken  from  the  same 
lot  from  which  the  first  knuckles  were  taken.  If  it  stands 
the  test,  that  lot  of  knuckles  shall  be  accepted  as  far  as 
Test  No.  1  is  concerned;  otherwise  that  lot  of  knuckles  shall 
be  rejected  and  another  lot  substituted  and  tested  in  the 
same  way. 

The  other  knuckle  selected  by  the  inspector  shall  be  sub- 
jected to  Test  No.  2.  If  this  knuckle  fails  to  stand  pre- 
scribed Test  No.  2,  hereafter  specified,  but  before  failing, 
stands  a  sufficient  number  of  blows  to  make  a  retest  admis- 
sible, another  knuckle  shall  be  taken  from  the  same  lot 
from  which  the  first  knuckles  were  taken.  If  it  stands  the 
test,  that  lot  of  knuckles  shall  be  accepted;  otherwise  that 
lot  of  knuckles  shall  be  rejected  and  another  lot  substituted 
and  tested  in  the  same  way. 

PHYSICAL   TEST. 
TEST  NO.    1.      STRIKING  TEST. 

The  striking  test  back  block  and  knuckle  supports  are 
placed  in  the  housing  against  the  back  and  sides,  the  knuckle 
dropped  in  between  the  supports  and  held  by  inserting  the 
pin  through  the  holes  in  the  knuckle  supports.  The  knuckle 
is  then  adjusted  by  means  of  liners  between  the  back  block 
and  the  knuckle  supports,  and  between  the  knuckle  sup- 
ports and  the  housing.  The  striking  block  is  then  placed  in 
the  housing  casting  resting  upon  the  knuckle.  A  fitting  piece 
made  to  suit  the  type  of  knuckle  is  slipped  in  position  be- 
tween the  tail  and  housing  casting  so  that  the  striking 
face  of  the  knuckle  is  in  a  horizontal  position. 

Blows  to  be  struck  on  striking  block  through  wtflch  they 
are  transmitted  to  knuckle. 

Three  blows  of  1,640  pounds  falling  four   (4)   feet. 
Three  blows  of  1.640  pounds  falling  eight  (8)   feet. 

The  knuckle  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows  at 
4  feet  and  three  blows  at  8  feet,  or  if  any  cracks  appear 
more  than  1  inch  long  or  open  more  than  1-16  inch.  Should 
the  knuckle  before  failing  stand  three  blows  at  4  feet  and 
one  blow  at  8  feet,  another  knuckle  shall  be  provided  and 
tested  as  per  Section  7  governing  retest. 

TEST    NO.    2.      JERK    TEST. 

The  jerk  test  back  block  and  knuckle  supports  are  placed 
in   the   housing  against   the   back   and   sides,   the   knuckle 
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dropped  in  between  the  supports  and  held  by  inserting  the 
pin  through  the  hole  in  the  knuckle  supports.  The  knuckle 
is  then  adjusted  by  means  of  liners  betweau  the  back  block 
and  the  knuckle  supports,  and  between  the  knuckle  sup- 
ports and  the  housing.  The  striking  block  is  then  inserted 
resting  on  the  inner  face  of  the  knuckle,  and  a  block  of  suit- 
able size  inserted  between  the  tail  of  the  knuckle  and 
striking  block  so  that  the  striking,  face  of  the  knuckle  is 
in  a  horizontal  position. 

Blows  to  be  struck  on  the  striking  block  through  which 
they  are  transmitted  to  the  knuckle. 

Three  blows  of  1,640  pounds  falling  three  (3)  feet. 
Two  blows  of  1,640  pounds  falling  six    (6)    feet. 

The  knuckle  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows 
at  3  feet  and  two  blows  at  6  feet,  or  if  any  cracks  appear 
more  than  1  inch  long  or  open  more  than  1-16  inch.  Should 
the  knuckle  before  failing  stand  three  blows  at  3  feet, 
another  knuckle  shall  be  provided  and  tested  as  per  Section 
7   governing   retest. 

In  connection  with  the  testing  of  couplers  and 
knuckles  under  the  above  specifications  the  test- 
ing machine  as  shown  in  Figure  112  is  used. 
This  is  the  M.  C.  B.  Drop  Testing  machine.  The 
Association  has  a  machine  of  this  kind  at  Purdue 
University,  where  all  the  official  testing  is  done. 
The  twist  gauge  shown  in  Figure  113  also  is  used 
on  new  couplers. 

For  determining  the  limit  to  which  couplers 
can  be  worn  without  making  them  defective  the 
gauge  for  worn  M.  C.  B.  couplers  as  recom- 
mended by  the  Master  Car  Builders' Association 
is  used.  This  is  shown  in  Figure  113,  together 
with  a  combined  gauge  for  Car  Inspectors'  use  for 
Worn  Coupler  Limits  and  Defective  Wheels. 
When  this  combined  gauge  will  pass  between  the 
knuckle  and  the  guard  arm  the  coui)ler  is  defect- 
ive and  should  be  replaced  immediately. 

It  is  readily  understood  that  when  a  knuckle 
is    broken    out    the    coupler    is    practically    of 
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no  use  until  a  new  one  has  been  substituted. 
On  account  of  the  great  number  of  couplers,  and 
knuckles  in  use  it  is  practically  impossible  to  al- 
ways have  on  a  train  a  knuckle  to  suit  the  indi- 
vidual ease  of  breakage.  With  this  idea  in  view  an 
emergency  knuckle  has  been  designed  which  can 
be  applied  to  any  type  of  coupler  body,  and  which 
will  answer  for  all  ordinary  purposes  until  the 
train  can  reach  a  point  where  the  proper  knuckle 
can  be  obtained.  This  knuckle  and  its  mode  of 
operation  is  shown  in  Figure  114. 


Draiv  Bar  Housings.— In  connection  with  the 
housings  it  is  necessary  to  consider  also  the 
complete  fastening  or  attachment  of  the  coupler 
to  the  car.  At  the  rear  of  the  coupler  is  secured 
the  pocket  as  shown  in  Figure  115  which  is  of 
sufficient  dimensions  to  enclose  the  springs  etc. 
of  the  particular  type  of  draft  gear.    The  coupler 


IS  held  up  in  place  by  the  carrier  iron  J  of  figure 
115  and  the  follower  plates  which  extend  through 
the  pocket  or  yoke  and  engage  the  housings  on  the 
draft  timbers.  The  recommended  practice  of  the 
Master  Car  Builders'  Association  in  this  detail  is 
also  shown  in  this  illustration  which  shows  the 
draw  bar  in  place  and  gives  ateo  the  details  of  the 
different  parts  used. 

Fig.  116 


BtlTLEB   DBAW    BAB    ATTACHMKNI. 

There  are  a  great  many  patented  forms  of 
draft  gears  in  use  most  of  which  have  been  devel- 
opedi  with  the  idea  of  taking  care  of  the  great 
piiU  which  comes  on  the  draw  bars  of  cars  in 
long  trains  by  some  combination  of  springs. 
There  are  a  large  number  however  which  are  de- 
vised to  make  use  of  some  sort  of  friction  arrange- 
ment to  absorb  the  heaviest  strains  only  leaving 
springs  to  take  care  of  the  ordinary  pulls.  Of 
the  former  ty^ie  the  following  few  illustrations 
give  an  idea  of  the  different  schemes  employed: 
Figure  116  shows  the  Butler  gear;  Figure  117  the 
Miner;  Figure  118  the  Solid;  Figure  119  the 
ilissonri;  Figure  120  the  Farlow;  Figure  121 
the  American  Continuous. 


' 
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As  an  example  of  tlie  friction  gears  may  be 
mentioned  the 


Westinghouse  Friction  Gear  a  view  of  wlii*"!! 
is  shown  in  Plate  X.     The  frictional  device  is 
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placed  within  the  yoke  and  between  tlie  followers 
in  the  usnal  manner.     To  accommodate  tlie  in- 
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creased  diameter  the  yoke  is  widened,  and  when 
attached  to  the  standard  M.  C.  B.  coupler,  filling 
pieces  are  used,  as  shown  in  Figure  15.  A  couj)ler 
with  the  back  end  built  up  as  shown  in  Figure  1, 
however,  makes  a  simpler  and  cheaper  arrange- 
ment. The  inner  follower  plate,  A,  receives  the 
pulling  stresses  from  the  yoke  end;  the  outer 
follower  transmits  them  to  the  draw-bar  stops 


Fig.  120 
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and  to  the  car  framing.  In  the  common  form  of 
draft  gear  the  spring  resistance  is  interposed 
between  the  follower  plates;  that  is,  the  pulling 
and  buflBng  stresses  tend  to  reduce  the  distance 
between  the  follower  plates,  and  these  stresses 
are  resisted  by  the  springs  which  tend  to  hold 
the  follower  plates  apart.  This  Friction  Draft 
Gear  acts  precisely  in  the  same  way,  but  the 
resistance  of  springs  it  is  claimed  is  supplement^ 
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ed  by  vastly  greater  frictional  resistances  both  in 
pulling  and  buflSng. 

Bearing  against  the  follower  plate,  A,  is  a 
spring,  C,  the  other  end  of  which  bears  against 
a  wedge,  D,  made  in  the  form  of  a  frustum  of  an 
octagonal  pyramid  with  hard  brass  facets,  as 
shown  in  Fig.  1,  Plate  X. 

Surrounding  the  wedge  are  four  pairs  of  malle- 
able-iron segmental  carriers,  E,  having  inclined 
bearing  surfaces,  N,  of  the  same  angle  as  the 
wedge,  as  shown  in  Figs.  2,  3,  4,  5  and  6,  Plate 
X.  These  segmental  carriers,  E,  have  a  central 
longitudinal  rib,  cast  upon  them  to  strengthen  and 
guide  them.  These  ribs  fit  the  grooves,  F,  in  Fig. 
9,  Plate  X,  loosely. 

The  other  grooves  of  the  frictional  cylinders, 
Fig.  9,  Plate  X,  are  filled  by  the  hardened  wedge 
bars,  G,  Fig.  7,  Plate  X.*  The  shape  of  these 
wedge  bars  is  seen  in  Figs.  7  and  8,  Plate  X. 
They  rest  upon  the  segmental  carriers  E,  as  shown 
in  the  sectional  views  of  Figs.  11  to  14,  Plate  X, 
with  the  small  inwardly  projecting  portions, 
marked  //  in  the  lower  view  of  Fig.  7,  Plate  X, 
engaging  cavities  in  the  carriers,  E,  so  that  if 
the  carriers,  E,  are  moved  longitudinally  to  the 
right  or  left  the  wedge  bars  G,  umst  move  with 
them. 

^riie  function  of  the  preliminaiy  spring,  C,  Fig. 
1,  Plate  X,  is  to  force  the  wedge  against  the  in- 
clined surfaces,  N,  of  the  segmental  carriers,  and 
also  to  absorb  the  ordinary  pressure  on  the  draw 
bar  due  to  the  movement  of  the  train.  When  the 
apparatus  is  placed  in  the  yoke  this  spring  is 
under  a  slight  compression  which  insures  the 
parts  being  lield  tightly  in  position,  thus  prevent- 
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ing  foreign  substances  from  lodging  between  the 
bearing  surfaces.  The  auxiliary  preliminary 
spring,  0,  Fig.  1,  Plate  X,  gives  additional  pres- 
sure on  the  wedge.  The  main  release  spring,  K, 
is  used  for  returning  the  segmental  carriers  and 
wedge  bars  to  their  normal  position  after  the 
force  to  close  them  has  been  removed,  and  it  also 
gives  additional  capacity  to  the  device.  The  func- 
tion of  the  auxiliary  spring,  L,  is  to  release  the 
wedge,  D;  and  the  release  pin,  M,  relieves  the 
pressure  of  the  auxiliary  spring,  L,  against  the 
wedge  during  frictional  operation. 

When  either  in  draft  or  in  buflSng,  the  stress 
upon  the  drawbar  moves  the  follower  plates,  A  or 
Z,  Fig.  1,  Plate  X,  toward  each  other,  the  prelimi 
nary  spring,  C,  is  compressed,  and  if  the  pressure 
so  applied  is  less  than  is  required  to  force  the  fol- 
lower plate.  Ay  against  the  release  pin,  M,  the  seg- 
mental carriers  and  wedge  bars  remain  at  rest.  The 
capacity  of  this  spring  is  about  20,000  pounds  and 
is  sufficient  to  provide  for  a  large  percentage  of 
the  drawbar  movements,  thus  greatly  relieving 
the  frictional  element  from  motion  and  conse- 
quent wear.  When,  however,  the  stress  exceeds 
the  capacity  of  the  preliminary  spring  sufficiently 
to  push  the  follower,  A,  against  the  ends  of  the 
segmental  carriers,  it  will  have  forced  the  release 
pin,  M,  which  projects  slightly  above  the  seg- 
mental carriers,  toward  the  closed  end  of  the  cyl- 
inder, thereby  relieving  the  pressure  of  the  aux- 
iliary release  spring  against  the  small  end  of  the 
wedge.  In  this  position  the  force  necessary  to 
compress  the  springs,  C,  and  0,  is  exerted  against 
the  large  end  of  the  wedge,  and  by  the  inclined 
surfaeeB  it  is  transmitted  through  the  segmental 
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carriers  to  the  wedge  bars.  A  further  increase 
of  force  against  the  follower  plate,  A,  puts  the 
segmental  carriers  and  wedge  bars  into  motion, 
and  in  so  doing  the  force  exerted  by  the  wedge 
upon  the  wedge  bars  produces  friction  between 
the  wedge  bars  and  the  V  shaped  grooves  of  the 
cylinder  (which  is  tapered  toward  the  closed 
end).  The  traverse  of  the  wedge  bars  is  com- 
l>ieted  when  the  follower,  A,  comes  in  contact 
with  the  end  of  the  cylinder,  the  release  springs, 
K,  and  L,  having  been  compressed  to  about  80 
per  cent  of  their  capacity.  The  complete  move- 
ment of  both  springs  and  frictional  elements 
results  in  a  total  resistance  of  about  140,000 
pounds. 

On  the  removal  of  the  pulling  stress  at  the 
(coupler,  the  springs,  C  and  0,  are  restored  grad- 
ually to  their  normal  length.  The  preliminary  re- 
lease spring,  L,  then  pushes  the  wedge  back  and 
away  from  the  segmental  carriers,  and  in  this 
condition  the  main  release  spring,  K,  bearing  up- 
on the  projections,  N,  of  the  segmental  carriers, 
l)resses  them  to  the  left,  which,  when  accom- 
l)lished,  withdraws  all  of  the  wedge  bars  from 
their  positions  in  the  grooves  at  the  small  end  of 
the  cylinder,  constituting  a  complete  release  of 
the  friction  device. 

The  carriers,  E,  are  arranged  in  pairs  with  in- 
terlocking outer  ends,  as  shown  in  Figs.  2  and  3, 
in  order  to  prevent  them  from  being  put  together 
in  wrong  order.  Each  carrier  contains  two  of  the 
loose  wedge  bars,  and  the  slots  in  the  carriers  in 
which  the  lugs  of  the  wedge  bars  engage  are  of 
different  lengths.  In  a  set  of  two  bars  the  first  lug 
fits  the  slot,  the  second  has  1-16  of  an  inch  play, 
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the  third  %  of  an  inch  play,  and  the  fourth  3-16 
of  an  inch  play,  as  indicated  in  Figs.  2  and  3, 
Plate  X.  This  is  also  clearly  shown  in  the  four 
sectional  sketches,  Figs.  11  to  14,  Plate  X.  If 
this  is  understood  it  will  be  clear  that  under  the 
influence  of  the  spring,  A',  the  top  wedge  bar.  Pig. 
11,  Plate  X,  will  be  released  first,  and  the  others 
in  succession  as  the  space  in  the  slots  is  taken  up. 
Four  bars  are  represented  by  Fig.  11,  Plate  X, 
and  when  these  are  released  the  spring,  K^  releases 
four  more  represented  by  Fig.  12,  Plate  X,  and 
so  on.  Since  there  are  eight  carriers  in  all,  or 
four  sets  of  two  each,  it  is  only  necessary  for  the 
spring,  K,  to  release  the  wedge  bars  four  at  a 
time  until  all  are  free. 

The  operation  of  buflSng  is  exactly  similar  to  that 
of  pulling,  in  that  the  follower  plates  are  moved 
towards  each  other,  but  of  course  the  load  comes 
first  upon  the  outer  follower  in  this  case.  The 
ap})lication  of  the  spring  and  friction  resistances 
and  the  manner  of  fractional  release  are  the  same 
for  pulling  and  buflBng. 

Another  friction  gear  is  the  Republic  shown  in 
Figure  122. 

UfKoupling  Arrangements.— This  is  a  very  im- 
portant part  of  the  draft  rigging  because  of  the 
fact  that  upon  its  condition  and  action  will  de- 
l)end  the  question  as  to  whether  the  draw  gear 
complies  with  the  law  in  regard  to  the  train  men 
having  to  go  in  between  the  cars  to  uncouple  them. 
It  is  therefore  absolutely  necessary  tj  have  this 
(Jevice  always  in  the  best  possible  concjition  and 
operative.  The  recommended  practice  of  the  Mas- 
ter Car  Builders'  Association  is  shown  in  Figure 
115,  which  illustrates  its  application  to  diflferent 


typea  of  car  ponstruetion.  It  is  of  course  neces- 
sary to  have  some  arrangement  provicisd  to  liolU 
the  locking  pin  in  the  ojien  position.  This  must  be 
provided  eitlier  in  the  coupler  itself  or  on  the  un- 
coupling rod  and  its  brackets.  The  M.  C.  B.  Asso- 
ciation recommended  practice  shows  a  coupler 
which  is  operated  from  the  top  and  which  has 
provision  on  the  rod  brackets  for  holding  the  lock 
up.  There  are  some  designs  of  couplers  in  which 
the  lock  is  oi»era1ed  from  the  side  or  from 
beneath.    "With  these  of  course  a  special  design  of 

Fig.  122 


uncoupling  rod  has  to  be  provided  to  suit  the 
individual  coupler. 

Buffer  Blocks  and  Deaduood  (or  Deadblock)..— 
(Plate  I,  No.  57.)  The  deadwood  (Buffer  Blocks) 
is  a  piece  of  wood  fastened  to  the  end  sill  and  usu- 
ally arranged  with  a  metal  face  to  take  the  blow 
from  the  coupler  horn  when  cars  are  coupled 
by  impact.  In  addition  to  the  deadwood,  buffer 
blocks  are  sometimes  used.  These  are  metal 
blocks  which  are  secured  to  the  face  of  the  dead- 
wood,  two  to  each  end  of  the  car,  and  which  pro- 
ject out  just  far  enough  to  take  the  entire  blow 
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of  impact,  without  interfering  witli  the  oi:era- 
tion  of  the  coui)lers.  The  Master  Car  Builders' 
Association  has  a  recommended  practice  in  this 
respect  which  is  shown  in  Figure  115  in  connec- 
tion with  the  recommended  method  for  attaching 
automatic  couplers  to  cars. 
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By  Brake  Rigging  is  meant  the  whole  coinbi- 
•nation  of  detail  parts,  by  means  of  which  the  . 
movement  of  a  car  is  retarded.  For  many  years  } 
all  train  braking  was  done  by  manual  power. 
That  has  now  given  place  to  automatic  me- 
chanical devices  operated  by  compressed  air 
which  are  used  to  the  exclusion  of  other  systems 
on  all  passenger  equipment  and  are  being  used 
on  all  new  freight  cars  and  on  a  large  majority 
of  old  ones.* 

The  ** Safety  Appliance  Acts"  of  1893  and  1903 
provide  that  it  shall  be  '*  unlawful  for  any  com- 
mon carrier  engaged  in  interstate  commerce  by 
railway  to  use  on  its  line  any  locomotive  engine 
in  moving  interstate  traffic  not  equipped  with  a 
l)ower  driving-wheel  brake  and  appliances  for  op- 
erating the  train-brake  system  or  to  run  any 
train  in  such  traffic  *  *  *  that  has  not  suflS- 
cient  number  of  cars  in  it  so  equipped  with 
power  or  train  brakes  that  the  engineer  on  the 
locomotive  drawing  such  train  can  control  its 
speed  without  requiring  brakemen  to  use  the  com- 
mon  hand   brake   for   that   purpose,"   and   that 

*The  subject  of  the  Air  Brake  as  regards  its  construc- 
tion and  operation  is  fully  treated  in  another  volume  of 
this  series. 
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**  whenever  *  *  *  any  train  is  operated  with 
power  or  train  brakes,  not  less  than  fifty  per 
centum  of  the  cars  in  such  train  shall  have  their 
brakes  used  and  operated  by  the  engineer  of  the 
locomotive  drawing  such  train;  and  all  power- 
braked  cars  in  such  train  which  are  associated 
together  with  said  fifty  per  centum  shall  have 
their  brakes  so  used  and  operated."  Provision  is 
made  in  the  act  that  the  Interstate  Commerce 
Commission  may  from  time  to  time  increase  the 
minimum  percentage  of  power  or  train-brake  cars 
to  be  used. 

The  foundation  brake  gear  of  a   freight   car 
adopted  as  standard  by  the  Master  Car  Builders 
Association  is  shown  in  Figure  123. 

The  general  arrangement  and  details  of  Air 
Brakes  as  shown  on  Figure  12^  are  standard. 

Further  standards  of  the  Master  Car  Builders' 
Association  in  connection  with  this  general  ar- 
rangement are: 

1.  Maximum  train-pipe  pressure,  70  pounds  per  square 
inch. 

2.  Maximum  brake  power  in  freight  cars,  70  per  cent 
of  the  light  weight  of  car. 

3.  All  levers  1  inch  in  thickness;  all  pins  to  be  1-3/32 
inches  in  diameter;  all  Jaws  or  clevises  made  of  %-inch  bv 
2^-inch  iron;  all  rods  %  inch  diameter. 

4.  Angle  of  brake  beam  lever,  40  degrees  with  vertical. 

Malleable  iron  levers  are  being  used  a  great 
deal  instead  of  the  wrought  iron  ones  given  in 
the  Master  Car  Builders'  standards.  This  same 
material  is  also  met  with  as  jaws  for  the  brake 
rods  or  as  dead  lever  guides. 

Tn  Figure  124  is  shown  the  practice  recom- 
mended by  the  Master  Car  Builders'  Association 
for  the  location  of  air  brake  parts  on  various 
types  of  cars. 
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The  essential  features  of  the  brake  rigging,  no\ 
parts  of  the  foundation  brake,  are  the  Brakd 
Shoe,  Brake  Beam  and  Hose  with  its  couplings^ 

i 

Fig.  124 
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The  Brake  Shoe* —The  standard  Brake  head 
and  shoe  adopted  by  the  Master  Car  Builders' 
Association  are  shown  in  Figure  125. 

The  brake  shoe  is  a  piece  of  metal  shaped  to  fit 
the  tread  of  a  car  wheel,  its  purpose  being  to  re- 
tard the  revolution  of  the  wheel  through  friction 
caused  by  its  pressure  with  more  or  less  force 
against  the  wheel.  It  is  attached  to  the  brake 
head  or  brake  block  by  a  key  or  some  other  form 
of  fastening.  It  has  been  the  subject  of  much 
Investigation  and  experiment  to  ascertain  the 
most  suitable  metal  to  be  employed.  Many  pat- 
ented shoes  as  to  form  and  composition  have  been 
placed  upon  the  market.  The  shoe  must  vary  in 
composition  for  different  kinds  of  service,  thus 
one  kind  will  be  required  for  chilled  wheels,  an- 
other for  steel  tired  driver  wheels  and  another 
for  steel  tired  coach  wheels,  and  so  on. 

The  following  are  the  Master  Car  Builders' 
Standard  Specifications  for  brake  shoes: 

For  Cast-Iron  Chilled  Wheels, 

Shoes  when  tested  on  the  Master  Car  Builders'  Associa- 
tion testing  machine,  in  effecting  stops  from  an  initial  speed 
of  forty  miles  per  hour,  shall  develop  upon  a  cast-iron  chilled 
wheel  a  mean  coefficient  of  friction  of  not  less  than 

22  per  cent  when  the  brake  shoe  pressure  is  2,808  pounds. 
20  per  cent  when  the  brake  shoe  pressure  is  4,152  pounds. 
16  per  cent  when  the  brake  shoe  pressure  is  6,840  pounds. 

For  Steel-Tired  Wheels. 

Shoes,  when  tested  on  the  Master  Car  Builders'  Associa- 
tion testing  machine,  in  effecting  stops  from  an  initial  speed 
of  sixt3r-five  miles  per  hour,  shall  develop  upon  a  steel-tired 
wheel  a  mean  coefficient  of  friction  of  not  less  than 


*Thi8  subject  is  also  treated  of  in  another  volume  of  this 
series. 
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16  per  cent  when  the  brake  shoe  pressure  Is  2,808  pounds. 
14  per  cent  when  the  brake  shoe  pressure  is  4,152  pounds. 
12  per  cent  when  the  brake  shoe  pressure  is  6,840  pounds. 

In  connection  with  the  brake  shoe  problem  the 
following  outline  of  its  development  is  interest- 
ing.* Practically  all  these  different  styles  of  shoe 
are  found  in  use  at  the  present  time. 

The  Plain  Cast  Iron  Shoe  consists  of  a  body  of  unchilled 
cast  iron  having  a  lug  or  connecting  part  formed  with  the 
body  metal.  This  shoe  has  high  frictional  qualities,  and 
has  been  largely  used  on  all  classes  of  railway  equipment. 

The  Congdon  Brake  Shoe,  with  a  body  of  unchilled  cast 
iron  and  inserts  of  wrought  iron  in  the  wearing  face  to 
prolong  the  life  of  the  shoe,  was  introduced  in  1876,  and 
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marks  the  first  step  in  the  improvement  of  the  ordinary 
cast   iron  shoe. 

This  construction  produces  a  very  durable  shoe,  exten- 
sively used  on  chilled  wheels  at  the  present  day.  It  is  not 
suitable  for  use  on  steel-tired  wheels  because  of  the  liabil- 
ity of  hard  spots  to  form  on  the  face  of  the  insert  and 
groove  the  tire. 

The  Lappin  Brake  Shoe, — The  difficulties  attending  the 
use  of  the  preceding  shoe  on  steel-tired  wheels,  brought 
forth  in  1884  an  improvement  in  cast  iron  shoes.  This  con- 
sists   in    chilling    the    body    metal,    forming    alternate    hard 


♦American  Brake  Shoe  and  Foundry  Co. 
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and  soft  areas  on   tbe  wearing  face,   producing  a  shoe  o( 
great  durability  wblch  will  not  injure  tbe  steel  tire. 

The  Coming  Brake  Shoe. — Introduced  in  1896  as  an  Im- 
provement on  the  preceding,  consists  ot  a  body  of  bard 
Iron,  cast  about  an  Insert  of  soft  iron  located  In  the  wear- 

^  Fig.  IZ» 


^ 


DIAMOND   "a' 


Ing  face.  This  construction  guarantees  a  positive  area  of 
soft  metal  tor  trictlonal  effect,  durability  being  obtained 
by  the  chilling  of  the  body  metal  against  the  Insert  and 
end  chill   blocks. 

The  Diamond  "S"  Brake  Shoe. — In  the  effort  to  Increase 
tbe  wearing  qualities  or   durability   ot   the   cast   Iron   shoe. 
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the  preceding  deslgiiB  were  successful,  but  at  eome  expense 
of  friction  or  with  bad  effect  on  tbe  wheel  tread.  In  1897 
the  Diamond  "S"  Shoe  was  Introduced  as  one  of  high  dura- 
bliity,  secured  at  a  minimum  expense  of  retarding  effect. 
This  was  obtained  by  casting  the  body  metal  about  a  bundle 
of  expanded  sheet  eteel,  forming  a  contposite  structure  of 
i^ast  iron  and  soft  steel.  This,  as  the  shoe  wears  down,  pre- 
sents a  bearing  face  of  unchlUed  iron  Interwoven  with 
strands  ot  steel  which  delay  the  rapid  grinding  of  the  cast 
Iron,  and  produce  high  retardation  without  injury  to  the 
wheel  tread. 

The  Streeter  Brake  Shoe. — In  view  of  the  fact  that  a 
shoe  of  hard  iron  when  cast  about  an  insert  is  structurally 
weak,  the  Streeter  shoe  was  brought  out  In  1899  as  an  im- 

Fig.  132 


provement  on  the  past  practice.  It  consists  of  a  body  of 
sott  non-chilling  iron  surrounding  a  spiral  insert  of  chilled 
iron  extending  the  length  ot  the  wearing  face  of  the  shoe. 
This  construction  guarantees  a  positive  relation  of  hard 
and  soft  metal  producing  a  brake  shoe  ot  uniform  quali- 
ties and  great  durability. 

The  "V"  Brake  Sftoe.— The  function  of  the  brake  shoe 
being  primarily  the  generation  of  friction,  the  "U'"  type  of 
shoe  was  introduced  In  1900  as  an  improvement  over  the 
preceding  face  chilled  shoes  in  which  the  hardened  surfaces 
come  In  direct  contact  with  the  wheel  tread. 

The  "U"  shoe  consists  ot  a  body  of  hard  Iron  having 
tapered  ends  projecting  beyond  the  length  of  the  ordinary 
shoe,  the  extensions  being  heavily  chilled  from  the  inclined 
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flnrface.  This  construction  provides  a  brake  shoe  having 
uncfallted  or  soft  Iron  contact  with  the  wheel  equal  in 
extent  to  the  full  face  of  the  ordinary  shoe.  The  hardest 
metal  la  In  the  eictended  ends,  which,  by  their  large  ex- 
panse of  smooth  surface  away  from  the  wheel,  radiate  the 
heat  from  friction  more  rapidly  and  are  not  so  liable  to 
break  on  account  of  high  heating  as  shoes  provided  with 
the  face  chtll.  This  construction  produces  a  shoe  ot  max- 
imum durability  and  frictlonal  qualities. 

The  Herron  Reinforced  Shoe. — Shoes  with  hard  body  and 
Inserts  being  structurally  weak,  are  liable  to  be  broken. 
The  Herron  Improvement,  introduced  In  1890,  Is  a  meann 
of  strengthening  the  Insert  shoe.  It  consists  ot  the  appli- 
cation of  one  or  more  rods  ot  wrought  metal  la  the  body 
ot  the  shoe  lengthwise  Just  above  the  Inserts.    These  rods 
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■orre  to  hold  the  parts  of  the  body  metal  together  and 
prevent   fracture. 

The  Lappitt  Steel  Back  Reinforcement. —While  the  pre- 
ceding Invention  materially  strengthens  the  brake  shoe,  the 
location  of  Ihe  reinforcement  within  the  body  metal  of  the 
shoe,  permits  It  to  be  destroyed  before  the  shoe  has  been 
worn  out.  To  accomplish  the  same  results  aa  regards 
strengthening  the  shoe  and  yet  permit  It  to  remain  longer 
In  service,  the  flat  steel  plate  located  at  the  back  of  the 
shoe  was  Introduced  In  1893.  This  consists  of  a  plate  of 
wrought  nietai  having  openings  through  which  the  boiiy 
metal  flows  and  anchors,  located  flush  with  the  back  ot  the 
BhGe.  This  construction  |>ermlt3  the  shoe  to  be  worn  to 
the   plate   before   removal. 

The   Diamond    "S"    Reinforcement,    as   shown   In    Figure 
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130,  eoHBtstn  of  ft  bundle  ot  expanded  sbeet  steel  about 
which  tbe  body  metal  Is  cart.  Tbe  steel  strands  extending 
to  the  back  of  the  shoe  serve  as  a  bond  and  prevent  fracture 
throughout  the  lite  of  the  cast  iron. 

The  Streeter  Steei  Back  Is  similar  to  the  Lappln  back 
previously  noted,  and  was  Introduced  In  1900.  It  consists 
of  a  plate  of  mild  steel  Imbedded  In  tbe  bach  of  the  shoe, 
the  body  metal  flowing  up  through  dovetailed  openings  along 
the  edge  of  the  plate  tor  anchorage.  This  steel  back  differs 
from  the  Lappln,  and  Is  an  improvement  thereon,  in  having 
two  turned  up  projections  which  form  reinforcing  points  to 
support  the  Christie  lug.  preventing  failure  of  the  lug  when 
the  shoe  is  worn  to  the  plate. 

Pis-  137 
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The  Safely  Wire  Back,  introduced  In  1902,  provides  a 
reinforcement  to  the  cast  iron  body  which  extends  to  the 
attaching  lug. 

The  ordinary  cast  iron  lug  Is  weak,  and  this  defect  is 
magnifled  when  the  body  metal  is  of  chilling  iron,  as  the 
thin  section  at  the  top  of  the  lug  becomes  very  brittle.  The 
Safety  Wire  Back  forms  the  top  of  the  lug  with  loops  ot 
wrought  metal,  entirely  eliminating  the  possibility  of  break- 
age Id  the  lug;  at  the  same  time  the  extended  end  of  the 
wrought  metal  loops  furnish  admirable  reinforcement  for 
the  main  twdy  of  the  shoe. 

The  Improved  Steel  Back  and  Steel  Lug  Shoe. — The  steel 
back  reinforcement  previously  mentioned  consists  of  etee) 
plates  curved  longitudinally  to  flt  the  shoe,  but  flat  trans- 
versely.   Theae  plates  boiuK  located  flush  with  th«  baclc  of 


BRAKE  BiaaiNG.  i{y 

the  sboe,  aOord  Insufflcient  aDctaorage  and  etiffneBs  to  tb« 
body  metal,  vblch  when  worn  thin  Is  liable  to  fall  awaj' 
from    the   plate. 

The  Improved  design  of  back,  Introduced  In  1904,  pro- 
vides a  plate  arched  transversely  as  well  as  longitudinally. 
The  tranaverae  curve  permits  the  outer  edges  of  the  back 
to  be  slightly  submerged  In  the  body  metal,  and  the  process 
of  curving  opens  the  cut-outs  along  the  center  of  the  plate 
so  as  to  form  tapered  openings  into  which  the  body  metal 
flows  and  Is  securely  anchored.  This  construction  lurnishes 
a  stronger  anchorage  for  the  body  metal  and  a  stllter  sup- 
port than  Is  possible  with  the  flat  plates.  This  construction 
also  embodies  a  wrought  lug  formed  integral  with  the  steel 
back,  permitting  the  shoe  to  be  worn  to  the  limit  of  the 
cast  Iron  body  without  the  possibility  of  failure  under  any 
conditions  of  service. 
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The  Interlocking  Brake  fi^ftoe.— Another  special 
form  of  shoe  is  illustrated  in  Fig.  138,  which 
shows  the  "Interlocking"  Brake  shoe.  The  shoe 
itself  is  practically  entirely  worn  out  before  any 
part  of  it  is  thrown  away.  The  illustration  shows 
how  a  partially  worn  shoe  is  inserted  in  the  face 
of  a  new  shoe,  the  old  shoe  then  being  used  up  be- 
fore the  new  shoe  touches  the  wheel. 

Thr,  Br/ilf  Br,am.~The  standard  Brake  Beam 
outline  of  the  Master  Car  Builders'  Association 
is  shown  in  the  illustratioo,  Figure  125. 
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The  rules  of  the  Master  Car  Builders'  Associa- 
tion provide  that: 

"All  beams  must  be  capable  of  withstanding  a  load  of 
7,600  pounds  at  center  without  more  than  1/16  Inch  deflec- 
tion; where  it  is  necessary  to  use  a  s  ronger  beam,  It  must 
be  capable  of  standing  a  load  of  15,000  pounds  at  center 
without  more  than  1/16  inch  deflection." 

The  question  has  been  much  discussed  as  to 
the  relative  merits  of  trussed  wooden  brake 
beams  and  of  steel  beams  under  freight  cars.  It 
is  stated  by  the  advocates  of  the  trussed  beam 
that  the  metal  beam  costs'  more ;  that  it  is  costly 
to  repair,  and  more  likely,  if  it  falls  on  the  track, 
to  derail  trains,  damage  ties,  roadbed,  interlock- 
ing switches  and  floor  construction  of  bridges. 
On  the  other  hand,  it  is  claimed  for  the  metal 
beam  that  while  it  costs  more  it  is  stronger  and 
more  efficient ;  that  disadvantage  of  form  and  de- 
tailed parts  are  fast  being  eliminated,  and  that 
the  metal  beam  has  come  in  the  natural  order  of 
evolution  and  in  response  to  a  demand  for 
strength  in  that  member  which  beneatli  an  eighty 
or  one  hundred  thousand  pounds  capacity  car 
must  take  care  of  a  heavy  force  ranging  from 
6,000  to  7,500  pounds  pressure  applied  with  tre- 
mendous speed  in  emergency  applications. 

Of  the  various  brake  beams  in  general  use  the 
following  illustrations  will  show  the  different 
distinct  tyi)es.  There  is  a  natural  tendency  in 
this  particular  detail,  to  reduce  the  number  of 
]»ieces  of  which  it  is  composed,  even,  at  times,  at 
the  expense  of  added  weight.  This  is  forcibly 
seen  in  the  *SSolid  Brake  Beam''  and  the  '*Ster- 
lingworth  Brake  Beam,"  both  of  which  are  made 
up  of  commercial  rolled  bars,  the  former  using  an 
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I  section  and  the  latter  a  bulb  iron  or  deck  beara. 
The  tendency  to  have  the  brake  beams  hung  *' in- 
side" has  a  great  deal  to  do  with  the  making  of 
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Fig.  141 
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beams  in  a  solid  section.    It  is  absolutely  neces- 
sary to  have  the  beam  clear  the  truck  frame- work 
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and  with  this  method  of  suspension  it  is  readily 
seen  by  reference  to  Figure  148  that  a  trussed 
form  of  beam  could  not  be  used  advantageously. 
Still  other  forms  of  beams  in  common  use  are 
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the  "Wavcott,"  Figure  149;  the  "Damascus," 
Figure  150,  and  the  "  Vanderhilt, "  Figure  151. 

Air  Brake  Hose.- (Plate  1,  No.  207).    These 
are  flexible  tubes  made  of  Indian  rubber  and  can- 
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vas  located,  one  at  each  end  of  the  car,  and  con- 
nected to  the  air  piping.  They  are  used  to  make 
a  flexible  connection  between  consecutive  cars  and 
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thus  allow  the  air  which  operates  the  brakes  to 
pass  through  from  one  end  of  the  train  to  the  other, 
or  so  much  of  it  as  is  coupled;    A  coupling  (Plate 
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1,  No.  206)  is  provided  to  connect  the  ends  of  the 
hose. 

The  following  specifications  have  been  adopted 
as  standard  by  the  Master  Car  Builders'  Asso- 
ciation : 


Fig.  149 
THE    "WATCOTT**    FREIGHT    BRAKE    BEAM. 


Fig.  150 


THE  DAMASCUS   STANDARD  BRAKE  BEAM. 


Fig.  151 
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1.  All  air  brake  hose  must  be  soft  and  pliable  and  not 
less  than  three  ply  nor  more  than  four  ply.  These  must 
be  made  of  rubber  and  cotton  fabric,  each  of  the  best  of  its 
kind  made  for  the  purpose;  no  rubber  substitutes  or  short 
fiber  cotton  to  be  used. 

2.  Tubes  must  be  hand  made,  composed  of  three  cal- 
endars of  1/32-inch  rubber.  It  must  be  free  from  holes  and 
imperfections  in  general  and  must  be  so  firmly  united  to 
the    cotton    fabric    that    it    can    not    be    separated    without 
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breaking  or  Bplitting  in  two.  The  tube  must  be  a  high 
quality  of  rubber  and  must  be  of  such  composition  as  to 
successfully  meet  the  requirements  of  the  stretching  test 
given  below;  the  tube  to  be  not  less  than  3/32  inch  thick 
at  any  point. 

3.  The  canvas  or  woven  fabric  used  as  wrapping  for 
the  hose  to  be  made  of  long  fibre  cotton  loosely  woven, 
and  to  weigh  not  less  than  22  ounces  per  yard,  and  to  be 
from  38  inches  to  40  inches  wide.  The  wrapping  must  be 
frictioned  on  both  sides  and  must  have  in  addition  a  dis- 
tinct coating  or  layer  of  gum  between  each  ply  of  wrap- 
ping.   The  canvas  wrapping  to  be  applied  on  the  bias. 

Fig.  152 
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4.  The  cover  must  be  of  the  same  quality  of  gum  as  the 
tube  and  must  not  be  less  than  1/16  inch  to  %  inch. 

5.  Air  Brake  hose  to  be  furnished  in  22-inch  lengths. 
Variations  exceeding  %  inch  in  length  will  not  be  permit- 
ted. Hose  must  be  capped  on  ends  with  not  less  than  1/16 
inch  or  more  than  %  inch  rubber  caps.  Caps  must  be  vul- 
canized on,  not  pasted  or  cemented. 

6.  The  inside  diameter  of  all  1%-inch  air  brake  hose 
must  not  be  less  than  1^4  inches  or  more  than  1  5/16 
inches,  except  at  the  ends,  which  are  to  be  enlarged  3/16 
inch  for  a  distance  of  2%  inches,  the  change  from  the 
smaller  to  the  larger  to  be  made   tapering. 

The  outside  diameters  must  be  kept  within  the  following 
dimensions : 

The  main  part  of  hose  1%  inches  to  2  Inches. 
The  enlarged  ends  2  1/16  inches  to  2  3/16  inches. 
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The  hose  must  be  finished  smooth  and  regular  in  size 
throughout  as   stated   above. 

7.  Each  standard  length  of  hose  must  be  branded  with 
the  name  of  the  manufacturer,  year  and  montii  when  made, 
and  serial  number,  the  initials  of  the  railway  company, 
and  also  have  a  table  of  raised  letters  at  least  3/16  inch 
high  to  show  the  date  of  application  and  removal,  thus: 

Each  lot  of  200  or  less  hose  must  bear  the  manufac- 
turers' serial  number,  commencing  at  1  on  the  first  of  the 
year  and  continuing  consecutively  until  the  end  of  the  year. 

For  each  lot  of  200  or  less  one  extra  hose  must  be  fur- 
nished free  of  cost  for  test. 

All  markings  to  be  full  and  distinct  and  made  on  a  thin 
layer  of  white  or  red  rubber,  vulcanized,  and  so  applied  as 
to  be  removed  either  by  cutting  with  a  knife  or  sharp  in- 
strument. 

8.  Test  hose  will  be  subjected  to  the  following  test: 

Bursting  Test, 

Test  hose  must  stand  for  ten  minutes  a  pressure  of  500 
pounds  before  bursting.  Each  hose  must  stand  a  shop  test 
of   200   pounds. 

Friction  Test. 

A  section  1  inch  long  will  be  taken  from  any  part  of 'the 
hose  and  the  friction  determined  by  the  force  and  the  time 
required  to  unwind  the  hose,  the  force  to  be  applied  at 
right  angles  to  line  of  separation.  With  a  weight  of  25 
pounds  suspended  from  the  separated  end,  the  separation 
must  be  uniform  and  regular,  and  when  unwinding,  the 
average  speed  must  not  exceed  6  inches  in  ten  minutes. 

Stretching  Test. 

A  1-inch  section  of  the  rubber  tube  or  inner  lining  will 
be  cut  out  at  the  lapped  or  thickest  part.  Marks  2  inches 
apart  will  be  placed  on  the  test  piece;  it  will  then  be 
stretched  until  the  marks  are  10  inches  apart,  and  released 
immediately.  The  piece  will  then  be  re-marked  as  at  first 
and  stretched  10  inches,  or  400  per  cent,  and  will  remain 
stretched  ten  minutes.  It  will  then  be  released  and  the 
distance  measured  between  the  marks  ten  minutes  after 
the  release.  In  no  case  must  test  piece  show  defective  rub- 
ber or  show  a  permanent  set  of  more  than  ^  inch  between 
the  2-inch  marks. 

Small  strips  taken  from  the  cover  or  friction  will  be  sub- 
jected to  the  same  tests. 

9.  If  the  test  hose  fails  to  meet  the  required  tests,  the 
lot  from  which  they  are  taken  may  be  rejected  without  fur- 
ther examination.  If  the  test  hose  is  satisfactory  the  entire 
lot  will  be  examined  and  those  complying  with  the  require- 
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ments  herein  set  forth  will  be  accepted.  All  rejected  hose 
will  be  returned  to  manufacturers,  they  paying  freight 
charges  both  ways. 

.  Air  Brake  Hose  Testing  Apparatus. —In  order 
that  Air  Brake  Hose  may  be  thoroughly  proved 
before  being  placed  in  service  special  devices  are 
used  by  some  railway  companies  to  make  their 
required  tests.     One  such  apparatus  used  by  a 
large  railway  system  is  described  as  follows* : 

The  device  for  the  bursting  test  is  shown  to  the 
right  of  Figure  153  and  the  apparatus  for  the  buck- 
ling test  to  the  left  of  the  same  figure.  Another 
view  of  the  buckling  test  machine  is  shown  by 
Figure  154.  The  latter  machine  reproduces,  as  far 
as  possible,  the  vibration  or  buckling  to  which 
hose  is  subjected  when  in  service.  It  is  operated 
by  a  pulley  driven  by  a  belt  from  a  counter  shaft 
above.  On  the  shaft  of  this  pulley  is  a  criank  for 
giving  motion  to  a  vibrating  arm.  The  illustra- 
tions show  the  manner  in  which  the  hose  is 
attached  at  one  end  to  a  point  on  the  table  con- 
nected with  the  air  supply  pipe,  and  on  the  other 
end  to  a  vibrating  arm.  In  order  to  save  time  in 
placing  and  removing  the  hose,  unions  are  so 
arranged  that  the  hose  may  be  held  securely  by  a 
lever  clamp.  A  constant  pressure  of  air  is  main- 
'tained  in  the  hose  by  using  a  standard  Westing- 
house  signal  line  reducing  valve.  The  best  results 
are  obtained  by  fifteen  pounds  pressure.  In  the 
union  between  the  reducing  valve  and  the  hose  is 
a  copper  diaphragm  in  which  is  located  a  small 
hole  of  about  one  one-hundredth  of  an  inch  in 
diameter.  This  is  provided  to  reduce  the  flow  of 
air  into  the  hose  so  that  when  the  hose  is  suflS- 
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ciently  worn  by  the  buckling  action  to  nllow  the 
escape  of  air  it  cannot  bo  supplied  fast  enough  to 
maintain  pressure  therein.    Tn  order  to  announce 
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a  break  and  consequent  leak  in  the  hose,  a  whistle 
is  attached  to  the  end  of  the  vibrating  arm,  as 
shown  in  the  illustrations,  and  connected  to  the 
upper  end  of  the  hose.  Air  is  maintained  in  the 
hose  and  kept  from  leaking  through  to  the  whistle 
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by  a  plain  bevel  seat  valve,  which  is  held  closed 
by  pressure  of  the  air.  On  the  opposite  side  is  a 
spring  to  unseat  the  valve,  which  is  set  at  12 
pounds.  When  a  leak  occurs  in  the  hose  and  the 
pressure  is  reduced  below  12  pounds,  the  valve 
unseats,   permitting  air  to  pass  to  the  whistle 
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announcing  the  leak.  An  ordinary  cyclometer  is 
arranged  on  the  frame  supporting  the  machine 
and  is  operated  by  the  crank  engaging  the  lugs 
thereon,  so  that  the  number  of  vibrations  are 
counted  automatically.  The  hose  is  usually  given 
about  120  vibrations  per  minute  and  should  stand 
about  75,000  vibrations,  or  bucklings,  before  fail- 
ing. 

The  apparatus  for  the  bursting  test  consists  of 
a  frame  for  supporting  the  hose  and  pipe  connec- 
tions and  a  ditferential  piston  for  supplying  the 
necessary  pressure.  The  position  of  the  hose  is 
shown  in  the  illustration  and  the  manner  in  which 
it  is  clamped  is  also  indicated.  In  making  the  test 
water  is  admitted  from  below  to  fill  the  hose  and 
small  cylinder.  The  valve  is  then  closed  and  air 
admitted  to  the  top  of  the  upper  and  larger 
cylinder,  forcing  the  piston  down  and  supplying  a 
pressure  to  the  hose.  The  diameter  of  the  smaller 
piston  in  this  instance  is  2%  inches  and  the  larger, 
or  air  cvlinder,  is  8  inches  in  diameter. 

The  air  hose  however  is  one  of  the  few  parts 
of  a  car  equipment  that  can  hardly  be  satisfac- 
torily tested  before  application  with  a  view  to 
finding  out  its  possible  life  and  durability.  After 
all  is  said  and  done  the  final  results  are  only 
obtainable  from  actual  service  condition  and  this 
is  the  most  reliable  data  to  follow. 


CHAPTER  IX. 

THE  USE  OF  STEEL  IN  THE  FRAMING  OF  CABS. 

In  the  course  of  the  evolution  of  the  freight  car 
we  seem  to  have  arrived  at  a  period  when  it  is 
generally  accepted  that  a  substitute  for  wood 
must  be  found  either  in  whole  or  in  part.  Already 
the  detail  members  of  the  truck  are  made  of 
metal  which  has  practically  supplanted  timber  for 
all  new  cars. 

The  use  of  steel  in  cars  is  ably  presented  in  the 
following  paper:* 

"This  is  a  subject  which  is  being  considered  more  or 
less  by  the  managements  of  railroads  generally.  The  east- 
em  roads,  and  particularly  the  coal  and  ore  carriers,  have 
purchased  large  numbers  of  steel  hoppers  and  gondolas.  The 
development  of  most  of  these  was  a  direct  change  of  mate- 
rial from  wood  to  steel  instead  of  the  general  introduction 
of    steel    parts. 

"This  was  brought  about  largely  by  commercial  enter- 
prise and  not  a  gradual  evolution,  as  has  generally  been 
the  case  with  other  railway  equipment.  One  important  coal 
carrying  road  has  adapted  the  composite  construction,  em- 
ploying steel  for  the  frame  members  which  carry  the  load 
and  wood  for  the  body  which  merely  retains  or  holds  the 
lading.'  So  far  as  trucks  are  concerned  very  little  if  any 
wood  is  now  found  in  any  late  designs,  particularly  of  the 
larger  capacities. 

"On  western  roads  the  steel  cars  are  not  so  numerous. 
A  few  roads  have  something,  coal  cars  mainly,  although 
quite  a  number  of  steel  underframe  box  cars  have  been  put 
into  service.  The  writer  recently  examined  a  wreck  in 
which  16  box  cars  were  derailed,  a  number  of  which  had 
steel   underframes.     The  ease  of  handling  and   the  greater 
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salvage  of  these  cars  was  very  noticeable  as  compared  with 
the  wooden  cars.  Steel  has  been  used,  although  not  alto- 
gether successfully,  in  combination  with  wood  in  under- 
framing. 

"Steel  center  sills  in  an  otherwiee  wooden  frame  are 
liable  to  an  excessive  load  as  it  is  impossible  to  make  the 
wooden  sills  work  within  the  range  of  deflection  allowable 
in  the  steel  sills. 

"A  great  improvement  is  noticeable  In  the  bolsters  of 
wooden  cars  in  which  metal  either  in  the  solid  or  a  built-up 
construction  is  now  used  to  the  total  exclusion  of  wood. 

"There  is  still  a  very  weak  spot,  or,  rather,  two  of  them 
in  our  box  car  designs,  and  those  are  the  ends.  Heavy 
switching  shocks  and  the  heavier  trains  and  engines  in  road 
service  have  brought  about  a  considerable  increase  of  mor- 
tality in  that  respect  in  both  old  and  new  cars  and  no  wood 
construction  is  adequate  to  prevent   this  trouble. 

"If  ever  there  was  a  place  for  steel  it  is  the  framing  of 
box  car  ends.  One  proipinent  eastern  road  is  using  struc- 
tural steel  in  the  sides  of  box  cars,  not  as  members  of  the 
framing,  but  to  prevent  bulging  of  the  wooden  side  fram- 
ing. The  time  is  rapidly  approaching,  if  it  is  not  here 
already,  when  we  should  consider  steel  for  the  entire  fram- 
ing of  box   cars. 

"Long,  heavy  timber  for  sills  is  getting  expensive  and 
oak  for  framing  has  well  nigh  disappeared.  There  is  a  real 
need  for  stronger  cars  to  withstand  the  strenuous  move- 
ment of  modern  transportation.  The  box  car,  being  the 
principal  type  of  car  used  in  our  middle  western  traffic,  is 
the  one  to  which  attention  should  be  paid  and  so  designed 
that  steel  shall  take  its  place  for  all  of  the  carrying  mem- 
bers. 

"The  ideal  box  car  will  have  a  complete  steel  frame  up 
to  and  including  the  side  and  end  plates  and  probably  the 
carlines.  Such  a  car  need  be  no  heavier  than  present  weight 
for  same  capacity,  strong  ends  can  be  provided;  that  part 
of  the  load  coming  to  the  sides  can  be  carried  by  the  upper 
framing,  bulging  need  not  be  taken  care  of  by  special  pro- 
visions, and  the  general  cost  of  maintenance  of  such  a  car 
will  be  a  fraction  of  that  required  for  the  keeping  up  of  old 

style  cars. 

*     •     •     • 

"It  has  been  laid  down  as  a  principle,  and  perhaps  prop- 
erly, that  the  carrying  strength  should  be  provided  in  the 
underframing  of  wooden  box  and  other  cars  having  a  super- 
structure. 

"The  upper  framing,  therefore,  is  light  and  contributes 
little  in  carrying  the  load.     Shrinkage  and  the  working  of 
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the  body  loosens  the  structure  generally  and  tightening  of 
rods  and  renailing  of  siding  are  considerable  items  in  the 
expense  of  maintenance. 

"It  has  been  conclusively  proved  that  by  the  use  of  steel 
in  hoppers,  gondolas  and  box  cars  the  side  framing  will 
successfully  carry  that  portion  of  the  load  coming  to  the 
sides.  In  a  wooden  framed  car  the  braces  are  compres- 
sion members  and  if  properly  applied  give  the  cars  its  initial 
camber  without  the  assistance  of  the  truss  rods.  The  posts 
are  not  the  tension  members,  as  they  are  not  attached  to 
sills  or  plates.  The  side  framing  rods  are  the  tension 
members,  but  are  generally  inadeciuate  both  in  size  and 
bearing  to  take  their  lading  if  required  to  carry  much  of  a 
load. 

"In  a  steel  frame  for  a  boic  car  both  posts  and  braces 
are  riveted  to  sills  and  plates  and  while  the  braces  do  not 
contribute  lateral  strength,  the  posts  do,  both  by  their 
inherent  strength  due  to  their  section  and  also  by  the  bow- 
string action,  if  it  may  be  so  termed.  As  their  load  is  in- 
creased this  action  comes  more  and  more  into  play,  stiffen- 
ing the  posts  and  preventing  bulging. 

"It  might  be  better  to  use  the  Z-bar  section,  and  this 
has  been  done  in  later  designs. 

"The  end  framing  when  of  steel  can  be  thoroughly  tied,, 
using  angles  for  corners  and  I-beams  for  end  intermediate 
posts,    and   the    possibilities   in    strengthening   these    notori- 
ously weak  parts  of  the  framing  are  immense. 

"With  the  side  framing  members  securely  riveted,  it  will 
be  seen  that  there  can  be  no  fore  and  aft  working  of  the 
body  to  loosen  the  nailing  of  the  sheathing  and  an  important 
gain  in  maintenance  results. 

"With  the  shallow  side  sills  used  in  such  construction, 
inspection   is  greatly   facilitated. 

"Some  years  ago  a  lot  of  hopper  cars  were  built  with 
15-inch  channel  side*  sills.  Later  another  lot  of  a  different 
design  with  8-lnch  sills  were  built  to  the  strongly  marked 
approval  of  the  car  inspectors.  Easy  inspection  means  bet- 
ter inspection  and  when  made  difficult  by  covering  the  parts 
which  should  be  easily  accessible,  defects  will  be  missed. 
The  steel  underframe,  while  it  has  very  good  points,  has 
this  unfavorable  feature.  A  difficult  point  In  the  design  of 
steel  frame  box  cars  is  to  provide  stable  nailing  foundation 
for  the  sheathing  and  lining  without  contributing  materially 
to  the  weight  and  cost  in  building.  This  is  not  an  insuper- 
able difficulty,  however,  as  has  been  demonstrated. 

"There  is  a  medium  ground  where  weight,  strength  and 
low  cost  of  maintenance  will  meet.  While  excessive  light 
weight  of  ear  means  a  high  percentage  of  possible  revenue 
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load  it  also  means  high  cost  of  maintenance,  as  no  structure 
subject  to  shock  can  be  whittled  down  without  increasing 
the  liability  to  earlier  failure  and  an  increased  repair  ac- 
count. It  is  possible  to  design  a  steel  frame  box  car  of 
lighter  weight-  than  a  well  designed  wooden  car  of  like 
capacity.  It  should  cost  little  if  any  more  and  the  difference 
between  the  two  in  the  longer  life  and  decreased  cost  of 
maintenance,  if  capitalized,  will  warrant  the  increased  cost 
and  help  pay  a  dividend  besides. 

'There  has  been  some  discussion  of  late  regarding  the 
use  of  steel  in  passenger  equipment.  One  road  has  done 
some  interesting  pioneering  in  this  line,  but  it  is  probable 
that  progress  will  be  slow  in  the  development  of  this  use 
of  steel.  It  will  come,  however,  just  as  surely  as  steel 
has  taken  the  place  of  wood  In  bridges,  tender  frames  and 
freight  car  framing. 

"We  are  using  steel  extensively  for  platforms  now  and 
for  plating  sills  and  its  further  introduction  into  the  fram- 
ing may  be  slow,  but  it  will  be  sure.  The  very  long  timber 
required  for  passenger  car  sills  Is  expensive  and  steel  sills 
can  be  obtained  full  length  if  desired,  although  this  is  not 
necessary,  owing  to  the  readiness  of  splicing.  It  may  take 
some  experimenting  to  make  a  steel  frame  that  will  be 
satisfactory  in  regard  to  necessary  stiffness,  yet  not  be  so 
rigid   as   to   unpleasantly  affect  the   riding  qualities. 

"Baggage,  postal  and  combination  cars  having  unsym- 
metrical,  broken  side  framing  would  require  steel  under- 
framing,  under  trussed,  and  four  sills  are  sufficient  with 
riveted-in  cross  ties  or  beams  to  support  intermediate  nail- 
ing strips.  Other  cars  having  an  unbroken  side  framing 
might  have  a  steel  truss  in  the  sides  well  bracketed  to  the 
center  sills  and  with  heavy  body  bolsters  such  a  construction 
could  be  made  as  to  avoid  under  trussing. 

"Designing  the  steel  frame  will  not  be  as  difficult  as 
arranging  for  the  attachment  of  the  wood  construction 
necessary  in  the  structure.  The  corner  and  door  posts  and 
end  framing  can  be  sufficiently  of  steel  to  minimize  danger 
of  telescoping  if  not  prevent  it  entirely." 

The  illustrations  Figures  155  and  156  exem- 
plify some  of  the  methods  of  steel  underframing 
applied  to  coal  and  box  or  stock  cars. 

The  bete  noir  of  the  composite  coal  car  is  rust. 
**The  wooden  floor  and  sides  become  steeped  with 
moisture  from  the  coal  which  keeps  the  iron  work 
of  the  car  moist  with  water  oontikining  sulphur 
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and  other  injurious  elements.  The  drippings  fol- 
low the  interior  and  exterior  of  the  siding,  run 
from  the  ends  of  the  decking  down  over  tlie  side 
sill  at  A  (Figure  155)  badly  corroding  at  the  cor- 
ner of  the  top  flange  of  the  sill  and  the  entire  dis- 
tance of  the  side.  At  B  and  C  (Figure  155)  the 
moisture  follows  down  between  the  boards  and 
the  post,  eating  away  the  rivets  and  under  side 
of  the  post.  The  imderframing  of  the  composite 
cars  is  ])rotected  with  tar  ])aper,  but  with  the 
constant  dripping  taking  place,  esfxH'iaily  in  wet 
weather  in  coal  c*ars  the  tar  pai)er  does  nol  seem 
to  protect  the  side  sills."* 

The  steel  underframing  to  box  cars  lias  been 
found  very  satisfactory.  "With  |)roper  steel  un- 
derframing and  truck,  with  suitable  design  of 
draft  rigging,  nmning  rei)airs  to  freight  eciuip- 
ment  will  be  lessened  to  a  minimum  and  the 
danger  to  eciuipment  and  lading  in  case  of  wrecks 
has  been  greatly  reduced.  Attention  should  be 
l)aid  to  the  design  especially  at  the  side  sills  to 
avoid  the  corroding  on  a(*count  of  water  drii)ping 
from  the  sides  of  the  car  on  to  the  side  sill  which 
has  proven  so  serious  in  the  case  of  composite 
cars.  Figure  15()  sliows  two  designs  No.  1  and  No. 
2.  No.  1  has  i)roven  dangerous  in  this  respect 
inasmuch  as  it  permits  the  water  to  drain  on  to 
the  side  sill,  badly  corroding  and  making  painting 
necessary.  No.  2  show-s  the  design  more  generally 
adopted  and  one  that  has  proven  much  stronger 
and  has  done  away  w^itli  the  possibility  of  cor- 
rosion by  reason  of  the  w^ater  dri))))ing  as  in  tlie 
case  with  No.  1.  (^are  should  be  exercised  to  see 
that  the  siding  extends  below  the  angle  riveted  on 
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to  the  side  sill  on  which  rests  the  nailing  sill. 
With  this  design  trouble  from  corroding  will  be 
entirely  obviated.* 

There  is  nothing  connec»ted  with  railroads,  it 
may  be  said,  that  is  being  watched  with  more 
interest  or  that  is  receiving  more  attention  on  the 
])art  of  those  interested  than  the  steel  car.  Its 
advocates  claim  for  it  the  most  distinct  advan 
tages.  They  argue  tliat  the  repairs  required  are 
phenomenally  low  and  that  when  railways  hav(^ 
become  habituated  to  their  use  and  are  provided 
with  proper  facilities  such  repairs  as  are  needed 
can  be  made  with  as  much  facility  as  are  those  of 
wooden  cars;  they  further  say  that  the  use  of 
steel  results  in  a  reduction  of  the  dead  weight 
of  the  vehicle  in  proportion  to  the  load  hauled,  a 
most  important  economic  factor  in  the  handling  of 
freight  and  that  in  case  of  wrecks  and  the  manipu- 
lation of  long  and  heavily  loaded  trains  the  steel 
car  resists  more  effectually  the  shocks  and  strains 
incident  to  the  service:  finally  it  is  claimed  that 
when  the  steel  car  is  worn  out  everything  about  it 
has  a  market  value  as  scrap,  which  is  not  the  case 
with  wooden  cars. 

As  in  the  case  of  the  composite  car  rust  is  the 
formidable  foe  of  the  steel  car.  If  it  were  van- 
<iuished  the  steel  car  body  would  be  everlasting, 
but  as  yet  no  successful  preventive  means  for  i)ro- 
tccting  the  interior  of  cars  designed  to  carry  such 
freight  as  coal  has  been  found  as  the  coal  droj)- 
l)ing  into  the  car  scales  the  paint,  and  sulphur 
and  other  chemicals  in  the  coal  attack  the  unpro 
tected  surface  of  the  metal.  Rust  can  be  guarded 
against  by  *' cleaning  the  metal  properly  in  the 
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first  place  and  cementing  all  points  with  good  red 
lead  or  other  paint  that  will  adhere  to  the 
material.  The  surface  of  the  plates  must  be  thor- 
oughly cleaned  of  rust  and  greased  before  being 
painted:  the  paint  must  be  of  good  quality  free 
from  drying  compounds.  Each  coat  of  paint 
applied  must  be  allowed  to  thoroughly  dry  before 
applying  the  next.  Whenever  a  bare  spot  de- 
velopes  it  should  be  touched  up  promptly.  Should 
paint  fail  and  it  be  desired  to  clean  it  oflf,  sand 
blasting  is  the  only  rapid  method  of  doing  the 
work.''* 

The  steel  car  of  the  future  has  doubtless  yet  to 
be  designed.  No  one  doubts  but  that  it  will  come 
in  due  time  in  the  evolution  of  the  freight  car, 
because  the  wooden  car  cannot  in  all  cases  even 
now  fully  meet  the  requirements  of  the  heavy 
service. 

The  illustrations  Figures  157  and  158  show 
the  design  of  a  100,000-lbs.  capacity  flat  car 
known  as  the  Vanderbilt  Steel  Flat  Car.  It 
was  patented  by  Mr.  Cornelius  Vanderbilt.  The 
entire  frame  is  of  structural  steel  and  the  flooring 
is  of  wood.  The  most  interesting  feature  of  this 
construction  is  the  design  of  sills.  The  use  of  an 
unusually  light  sill  is  made  possible  by  a  form  of 
truss  of  structural  steel  instead  of  using  the 
usual  truss  rod,  thus  producing  a  sill  which  is 
much  lighter  than  an  entire  channel  section  or  the 
deep  fish  belly.  The  center  sill  is  a  10-inch  chan- 
nel weighing  20  lbs.  per  foot,  35  ft.  5%  ins.  long, 
trussed  by  a  10  in.  channel  weighing  20  lbs.  per 
foot  bent  as  shown  in  the  elevation  of  the  car  and 
riveted  at  the  ends  with  the  web  of  the  truss 
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against  the  web  of  the  sill  and  tlie  lawer  flanges 
flush.  The  side  sill  is  of  similar  construction  com- 
posed of  a  10  in.  channel  weighing  15  lbs.  per  foot 
and  trussed  by  a  6  in.  channel  weighing  13  lbs.  per 
foot.  On  account  of  the  absence  of  metal  along 
the  neutral  axis  the  construction  of  each  sill  is 
unusually  light  and  the  sill  proper  constitutes  a 
compression  member  while  the  truss  constitutes 
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VANDERBTLT     100,000     LBS.     CAPACITY      STEEL     FLAT     CAB.         (SEC- 
TIONAL  VIEWS.) 

the  tension  member  of  the  entire  structure. 
Between  the  upper  and  lower  members,  two  8  in. 
channels  are  disposed  as  needle  beams  which  are 
firmly  secured  to  both  by  heavy  angle  plates  thus 
strengthening  the  car  laterally.  Cross  braces  of 
angle  iron  Are  disposed  at  intervals  between  the 
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center  and  side  sills  and  these  constitute  floor 
beams  to  which  tlie  nailing  strips  are  secured. 
The  sills  are  supi)orted  at  each  truck  by  a  bolster 
of  cast  steel  arranged  in  three  sections  between 
the  sills,  as  indicated  by  the  sectional  view  of  the 
oar  showing  the  bolster.  The  stx'ucture  at  this 
point  is  strengthened  by  a  steel  plate  12  by  -14  ii^s. 
secured  with  %  in.  rivets  to  the  upper  flanges  of 
the  sills  and  bolster  castings.  Each  end  sill  is  a 
%  in.  steel  plate  bent  to  L  shape,  cut  away  at  the 
center  to  accommodate  the  coupler  and  stiffened 
by  angle  irons  riveted  at  the  bottom.  The  car  is  35 
ft.  6  ins.  long  over  end  sills,  9  ft.  2'/.  ins.  wide 
over  side  sills,  24  ft.  between  truck  centers,  with  a 
light  weight  of  28,650  lbs.  The  height  from  top  of 
rail  to  top  of  floor  is  3  ft.  8  ins.,  and  height  to  toj) 
of  brake  shaft  6  ft.  6  ins.  The  capacity  of  the  car 
is  100,000  lbs.  distributed  between  bolsters  or  a 
concentrated  load  of  55,000  lbs.  between  the  needle 
beams. 

Fifty  Ton  Steel  Underframe  Flat  Cor,*—{V\g. 
159)  In  this  car  the  underframe  is  trussed  with 
three  2-in.  rods  instead  of  two  as  in  the  box  cars, 
the  third  rod  being  placed  under  the  center  line  of 
the  car.  The  attachment  to  the  top  plate  of  the 
bolster  is  the  same  as  that  used  in  box  cars.  This 
car  is  9  ft.  5  in.  wide  over  floor  and  9  ft.  V/o  in. 
over  side  sills,  and  in  order  to  utilize  the  same 
forming  tools  for  the  bolsters  as  were  used  in  box 
cars  cast-iron  fliller  blocks  3%  in.  thick  were 
riveted  inside  the  side  sills  and  the  bolster  plates 
were  riveted  on  to  them.  The  needle  beams  are 
10-in.   25-lb.   7-beam   riveted  under   the   sills   to 
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brackets  and  inclined  away  from  the  vertical  suffi- 
ciently to  take  the  upward  thrust  of  the  truss 
rods  in  line  with  the  web.  Plates  cut  to  the 
shape  of  a  keystone  are  riveted  on  the  outside  of 
the  aide  sills  over  the  ends  of  the  needle  beams 
to  further  stiffen  them.  The  light  weight  is 
37,840  lbs. 


UNUEBFBAMB    FLAT    CAR. 


Truss  rods  under  steel  frame  ears  are  being 
introduced  although  they  have  not  up  to  a  recent 
date  been  used  very  extensively,  in  this  countr>' 
at  least,  probably  because  they  are  not  altogether 
satisfactory  under  wooden  cars.  It  is  essential, 
of  course,  to  have  a  stiff  backbone  to  an  under- 
frame  to  transmit  the  stresses  from  end  to  end 
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of  the  ear  in  bufBng,  but  it  is  'not  neoessaiy  to 
design  the  center  sills  as  longitudinal  columns  to 
resist  compression  and  as  simple  beams  to  carry 
all  of  the  load  as  well.  The  combined  stresses 
are  impossible  of  calculation  with  any  accuracy 
and  oftentimes  much  heavier  members  are  put 
into  the  frame  than  needed.  A  properly  secured 
and  tightly  drawn  truss  rod  or  truss  rods  assists 
materially  in  carrying  the  load  and  permits  the 
use  of  a  lighter  section  for  the  same  strength  or 
greater  stiffness  and  strength  for  the  same  sec- 
tion, under  a  given  load.  In  England  and  on  the 
Continent  truss  rods  are  used  on  nearly  all  steel 
underframe  ears.  If  the  sills  are  formed  in  the 
shaf>e  of  a  fish-bellied  girder  or  other  section  of 
uniform  strength,  truss  rods  are  of  little  or  no 
value,  but  there  seems  to  be  no  reason  why 
rational  principles  of  truss  design  should  not  be 
applied  to  steel  car  frames  as  well  as  roofs  and 
bridges  when  the  members  of  the  frame  are  of 
standard  rolled  sections. 

Fif.  160 


Figure  160  shows  a  steel  Gondola  Car  with  two 
small  hoppers  designed  and  built  in  1898."  Its 
cubical  capacity  was  2,038  cubic  feet  heaped— its 
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weight  was  .33,800  lbs.  and  capacity  100,000  lbs. 
This  was  the  first  stM  car  used  on  the  Pennsyl- 
vania Railroad  witli  satisfactory^  results.  It  had 
no  side  sills,  the  sides  being  employed  as  trusses 
to  assist  in  carrying  the  load. 

This  is  an  interesting  car  from  a  structural 
point  of  view  because  it  was  the  first  steel  car 
built  for  one  of  the  largest  railroad  systems.  It 
weighed  less  than  any  50  ton  car  that  had  been 
built.  As  a  backbone  this  car  has  a  box  girder 
14  ins.  wide  open  at  the  bottom  and  built  of  two 
jiressed  steel  channels  with  the  flanges  facing  each 
other.  At  the'  center  of  the  car  this  girder  has  a 
depth  of  18  ins.  At  the  hopper  doors  it  begins  to 
tai)er  in  a  curve  toward  the  bolsters  where  the 
depth  for  a  straight  portion  23  ins.  long  is  10  ins. 
At  the  body  bolsters  the  center  sills  are  inter- 
rui)ted,  the  bolsters  being  continuous  across  the 
car.  The  bolster  is  an  inverted  pressed  steel 
trough,  continuous  across  the  car.  Below  the 
bolster  is  a  large  cross  shaped  bottom  cover  plate 
taking  in  the  bottom  flanges  of  tlie  bolster  and 
center  sills,  extending  along  the  bolster  to  form 
the  upper  side  bearings  and  reaching  toward  the 
end  of  the  car  to  secure  the  short  draft  sills. 
Toward  the  center  of  the  car  this  cover  plate 
extends  under  the  center  sills  to  a  point  18  inches 
from  the  center  of  the  bolster.  From  the  bolsters 
to  the  ends  of  the  car  the  center  sills  are  con- 
tinued by  short  se(;tions  of  ])ressed  plate  con- 
struction with  a  sloping  to])  to  suit  the  slant  of 
the  floor  at  the  ends  of  the  car.  Within  these  is 
the  draft  gear.  The  sides  of  the  car  are  7  ft.  2\(* 
ins.  high  of  %  in.  plate,  stiffened  by  pressed 
steel  i)osts  riveted  to  the  plate,  making  panels  3 
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ft.  6%  ins.  long.  At  the  top  of  the  sides  and  ends 
the  side  plates  have  an  outward  flange  of  3Vi  ins. 
to  serve  as  a  top  chord.  Three  jiressed  steel 
struts  of  inverted  F  section  tie  the  side  across  the 
car  at  the  top.  The  floor  rests  directly  on  the 
sills.  The  end  sill  is  a  %  in.  plate  of  pressed 
steel,  giving  a  platform  11  ins.  wide  at  each  end 
of  the  car.     The  illustrations  Figures  161  and 
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162  will  more  fully  show  the  con.struction  of  this 
car. 

Figure  16.3  is  a  steel  self  clearing  hopjier  of 
1110,000  lbs.  ca]incity  constructed  and  put  in  serv- 
ice*  ill  lHit8.  It  is  a  self  clearing  hopi>er  of 
100,000  Ihs.  capacity  and  self  dumping.  Its  dead 
weight  is  :tr>.;!6  per  cent  of  the  paying  load  as 
compared  with  45,7  per  cent  in  the  wooden  hop- 
]«r  car  which  it  replaced. 

•The  Pennaylvanla  Railroad. 
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Another  steel  coal  ear*  is  shown  in  illusStrations 
Figures  164,  165,  166,  which  give  the  general  con- 
struction and  details  clearly  enough  not  to  need 
any  extensive  explanation. 

The  weight  of  this  car  is  39,150  lbs.  and  its 
cubical  capacity  1,897  cubic  ft.  heaped.  The  ratio  • 
of  dead  to  i)aying  load  is  therefore  36.4  per  cent. 
The  backbone  is  a  pair  of  fish-bellied  pressed  steel 
channels  17  in.  deep  at  the  center  and  10  in.  vdeep 
at  the  ends.  They  are  continuous  through  the 
length  of  the   car  33   ft.   and   the  bolsters   are 
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riveted  to  them.  These  sills  receive  the  draft 
gear  and  are  spread  12j^  in.  apart  to  receive 
Wcstinghouse  friction  gear.  The  side  sills  are 
continuous  and  of  the  same  form  and  size  as  the 
center  sills,  except  that  the  side  sills  are  Vi  in. 
plate,  while  the  center  sills  are  %  in.  thick.  In 
both  cases  the  flanges  of  ^e  channels  are  3ji  in. 
wide.  It  will  be  noted  that  this  construction  does 
not  utilize  the  sides  of  the  car  as  trusses  in  carry- 
ing the  load  with  the  idea  of  obviating  the 
necessity  for  heavy  side  sills.  The  end  sills  are 
trough-shaped  pressed  plates. 


Tennsylvania  Railroad. 
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A  Thirty  Ton,  Narrow  Gauge,  Steel  Hopper 
Car*  is  illustrated  in  Fig.  167.  This  is  an  all  steel 
hopper  ear  with  floor  slope  of  45°,  designed  to 
handle  copper  ores  and  concentrates.  Track 
gauge  3';  car  capacity  60,000  lbs.;  light  weight 
18,000  lbs.;  length  inside  IT  &';  width  inside  6' 
3";  height  from  rail  to  top  of  body  7'  10". 

The  frame  is  a  special  patented  construction 
designed  to  secure  great  strength  and  rigidity 
with  a  minimum  amount  of  material.  As  shown 
by  the  illustration,  all  superfluous  sheet  metal  in 
the  body  has  been  eliminated.  The  body  is  sup- 
jK)rted  at  the  transoms  by  the  double  inclined 
posts  attached  to  the  side  sills  and  sides  of  the 
box.  Additional  inclined  truss  members  are  used 
to  further  secure  the  sills  to  the  superstructure. 
To  prevent  bulging  of  the  lower  portion  of  the 
hoppers,  at  the  level  of  the  sills,  two  horizontal 
lattice  girders  are  used,  extending  from  transom 
to  transom  and  riveted  to  the  lower  flanges  of  the 
side  sills  and  further  secured  to  the  sides  of  the 
hoppers.  The  body  bolster  is  of  the  built  up 
structural  type  continuous  across  the  car  from 
side  sill  to  side  sill.  14"  plates  are  used  for  the 
sides  and  bottom  of  the  body;  side  sills  are  7" 
channels  9.75  lbs.  per  foot,  with  end  sills  of  the 
same  section.  The  doors  are  operated  by  the 
King  mechanism  which  is  entirely  outside  the 
load  contained  in  the  car  and  opens  both  doors 
by  a  partial  revolution  of  an  operating  shaft 
accessible  from  one  end.  For  this  car  it  is 
claimed  that  when  loaded  with  66,000  lbs.  of 
material  almost  80%  of  the  total  weight  hauled  by 


^Built  by  the  Mlddletown  Car  Works. 
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the  locomotive  is  paying  load,  and  only  20%  is 
dead  weight. 

The  Vanderbilt  Steel  Frame  Tank  Car*  is  illus- 
trated in  Figs.  168,  169,  170.     This  car  has  a 
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Fig.  169 
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DETAILS  OF  CAST   STEEL  BODY  BOLSTER.      VANDERBILT  TANK  CAB- 


Fig.  170 


CROSS-SECTION   AND  END  ELEVATION  OF  VANDERBILT  TANK  CAB. 


^Built  by  the  Middletown  Car  Works. 
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capacity  of  10,000   gallons.     It  is  mounted    on 
100,000-lb.     trucks     marked    with    that    weight 
capacity.    The  tank  is  made  of  ^/i-in.  plates  and  is 
7  ft.  4  in.  internal  diameter  and  32  ft.  10  in.  long 
between  centers  of  the  heads.     It  is  built  up  of 
only  three  rings,  eacli  ring  having  only  one  longi- 
tudinal   seam.      All    the    seams    are   double    lap 
riveted.     The  dome  is  of  5-16  in.  plate,  is  18  in. 
high,  5  ft.  4  in.  long  and  3  ft.  4  in.  wide  with  a 
circular  manhole  opening  15  in.  in  diameter.    The 
discharge   valve   in   the   bottom    of   the   tank   is 
operated  by  a  handle  in  the  dome,  which  pulls  up 
and  raises  the  valve  off  its  seat  through  a  reach 
rod      extending    down    through    the    tank.     The 
handle,  spring  and  rod  are  supported  by  a  light 
angle  riveted  across  the  inside  of  tlie  dome. 

The  underframe  consists  of  two  lO-iu.,  15  lb. 
channel  center  sills  spaced  15  in.  apart  and  two 
12-in.,  20.5  lb.  channel  side  sills,  spaced  3  ft.  10% 
in.  apart,  tilted  at  the  proper  angle  to  bring  the 
Avebs  nonnal  to  the  circumference  of  the  tank  at 
the  point  of  contact.  Hard-wood  slabbing,  2  3/16 
in.  thick,  is  inserted  betweiui  the  to])  flange  of  the 
side  sill  channels  and  the  tank,  and  slightly 
thicker  pieces  on  the  toj)  flanges  of  the  center  sills 
and  over  the  bolster.  The  bolster  is  a  si)ecial 
steel  casting  made  in  three  parts  and  shaped  to 
lit  in  around  all  four  longitudinal  sills.  The 
three  pieces  are  tied  togetlier  with  a  toj)  plate,  % 
in.  X  12  X  27  in.,  and  by  the  body  center 
plate  which  is  a  separate  casting.  An  /-beam  sec- 
tion is  i)resen'ed  in  all  the  bolster  castings  with 
w^ebs  and  flanges  %  in.  thick.  The  side  bearings 
are  cast  on  the  two  outside  pieces. 

A  %-in.  plate  c'ut  a})proximately  to  the  shai>e  of 
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a  segment  of  a  circle  forms  the  end  sill  and  it  is 
attached  to  the  longitudinal  sills  with  heavy 
angles.  Bearing  against  the  back  side  of  this  plate 
and  in  between  the  center  sills  is  riveted  a  heavy 
casting  which  serves  as  a  striking  block  for  the 
coupler  horn.  The  carry  iron  is  an  angle  bolted 
to  two  lugs  projecting  from  the  bottom  of  this 
casting.  The  tank  head-block  is  a  piece  of  hard- 
wood 5  in.  X  10%  in.  x  21  in.  cut  out  to  fit  the  curve 
of  the  tank  head.  It  rests  directly  on  the  center 
sills  and  is  backed  up  with  a  ribbed  casting  which 
is  riveted  to  the  top  flange  of  the  center  sills  and 
comes  out  against  the  end  sill  plate. 

The  tank  is  held  down  on  the  frame  with  four 
tank  bands  3  in.  x  Mj  in. ;  one  over  each  bolster  and 
two  near  the  center,  on  each  side  of  the  dome. 
Those  at  the  bolsters  are  attached  by  turnbuckles 
to  12  in.  X  %-in.  straps  riveted  to  the  side  castings 
of  the  bolster  with  four  %  in.-rivets.  In  the  cen- 
ter, the  straps  pass  under  all  four  sills,  being 
riveted  to  each,  and  fasten  to  the  tank  bands  with 
turn  buckles  on  each  side.  The  sills  are  braced 
apart  at  these  points  by  angle  spreaders. 

In  the  bottom  of  the  tank  are  four  steam  pipes 

arranged  with  the  necessary  connections  outside 

the  tank  at  each  end,  to  attach  to  a  steam  line  at 

.  unloading  points  to  accelerate  the  discharge  of 

thick  oils  in  cold  weather. 

The  Adaptation  of  Steel  in  the  Construetion  of 
Box  Cars  is  shown  by  illustrations  Figures  171, 
172,  173,  174.  The  same  general  construction  is 
used  for 

Refrigerator  Cars  as  shown  in  illustrations  Fig- 
ures 175  and  176. 

The  box  and  refrigerator  cars  have  as  a  back- 


hone  two  pressed  steel  center  sills.  These  have  4 
in.  flanges  and  aie  17  iu.  deep  at  the  center  of  the 
car  for  a  length  of  10  ft  At  the  ends,  the  sills 
taper  to  a  depth  of  10  in.  The  side  sills  are  20  in. 
deep  at  the  center.    The  neutral  axis  of  the  center 

Fig.  173 


sills  is  raised  by  using  a  cover  plate  33  ft.  6  in. 
long  extending  almost  the  full  length  of  the  car 
and  by  the  use  of  4  s  4  x  i/^  in.  flange  angles 
riveted  to  the  lowfi'  |nirt  of  the  webs  of  tlie  eentel" 
Rtlls.     These  angles'    virtmilly    fhange  the   centd' 
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sills  into  built-up  /-beams.  With  center  sills  ex- 
tending tlie  full  length  of  the  car  the  bolsters  are 
necessarily  cut.    They  take  the  form  of  i)ressed 


trough  diaphragms  with  an  18  in.  top  cover  [dale 
extending  across  the  car.    This  puts  tiie  bolsters 
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into  the  sliape  of  box  girders.  The  transverse 
floor  supports  are  pressed  steel  cliannels  extend- 
ing between  tlie  center  and  side  sills,  with  short 
pieces    between    the    center   sills    the    portions 


Fig.  176 


between  the  renter  sills  are  10  in.  d«']>  and  those 
between  the  center  luid  side  sills  are  7  in.  deep. 
Upon  the  latter,  the  .'t-in.  wooden  floor  stringers 
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rest.  At  the  upper  and  outer  edges  of  the  side  sills 
Z  bars  are  riveted,  and  these  form  the  supports  of 
the  wooden  side  structure.  This  car  has  comer 
braces  and  pressed  steel  end  sills.  The  draft  gear 
is  secured  to  the  center  sills,  as  indicated,  and  a 
special  pair  of  diagonal  braces  serve  to  support 
the  draft  portions  of  the  center  sills.  The  body 
bolster,  draft  gear  and  end  sill  construction  are 
clearly  indicated  in  the  drawing  of  the  draft  gear, 
which  is  of  the  Westinghouse  type. 

The  wooden  floor  rests  upon  the  4  by  3  in. 
wooden  floor  stringers  and  these  are  supported  on 
the  diaphragms  and  on  pressed  steel  brackets,  at 
the  ends,  riveted  to  the  bolsters,  as  indicated  in  the 
plan  drawing.  The  weight  of  this  car,  empty  is 
45,300  lbs.    It  is  designed  for  distributed  loads. 

The  refrigerator  car,  has  identically  the  same 
underframe  as  the  box  car.  The  upper  frames  are 
also  similar,  except  as  to  end  and  side  plates,  inter- 
mediate carlines,  door  posts  and  belting  boards. 
The  floor  and  walls,  also  the  roofs  for  the  air 
chambers  and  the  tanks  for  ice  are  special  features 
of  cars  used  for  provisions  and  dairy  products. 
The  great  weight  of  the  body  of  the  refrigerator 
(*ar  reduces  the  nominal  capacity  to  90,000  lbs.  in 
the  drawings,  the  construction  of  the  superstruc- 
ture and  the  insulation  are  indicated. 

The  illustrations  Figures  177  and  178,  show  still 
another  form  of  steel  underframed  box  car  which 
uses  only  commercial  rolled  bars  in  its  construc- 
tion.* 

This  car  was  designed  to  meet  the  demand  for  a 
structural  underframe  of  ample  strength  but  of 

^Designed  by  George  I.  King.  Built  by  Middletown  Car 
Works. 
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«uch  simple  type  that  it  may  not  only  be  built  in 
any  ordinary  railroad  shop,  but  may  be  repaired 
with  equal  facility. 

The  four  longitudinal  sills  are  12-in.  channels, 
the  center  sills  being  trussed  with  1%-i^^-  rods 
tetween  the  bolsters. 

The  body  bolsters  are  of  12  x  Vli-in.  plates  with 
0  X  i/o-in.  braces  for  the  side  bearings.  Unique 
attachments  of  the  body  bolsters  to  the  center  sills 
and  the  truss  rods  to  the  body  bolsters  are  shown. 
Two  truss  rods  are  used  located  near  the  center 
sills,  where  they  will  not  interfere  with  the  curv- 
ing of  the  trucks  or  cause  inconvenience  with  the 
side  clearances  of  the  car. 

The  gussets  at  the  ends  of  the  sills,  are 
flanged  up  to  form  shoulders  for  the  subsills,  to 
secure  the  end  frame  from  being  pushed  out  by  the 
load.  The  end  sill  is  a  ^/4-in.  plate  bent  into  Z  bar 
form,  and  is  not  secured  in  any  way  to  the  under- 
frame  except  by  means  of  the  sill  connection  angles 
and  the  l)ottom  corner  gussets.  It  may  therefore 
be  easily  removed  for  rejiairs  without  taking  down 
the  wooden  structure.  Though  not  shown  in  the 
drawing,  the  car  is  constructed  with  a  small  space 
of  perhaps  ^^  in.  between  the  inside  face  of  the 
end  sill  and  the  outside  face  of  the  end  sheathing 
tto  allow  rainwater  to  drip  through  to  the  trucks. 
Because  of  the  compressive  stress  in  the  center 
sills,  due  to  the  tension  in  the  truss  rods,  the  center 
sills  are  latticed  together  on  top.  The  drawing 
also  shows  side  sill  brackets  made  of  Z  bars  to 
support  the  side  nailing  strips.  One  of  these  is 
placed  under  each  post  and  the  brackets  take  the 
nuts  for  the  sideframe  truss  rods.  This  form  of 
bracket  secures  the  nailing  strips  from  side  motion 
independent  of  the  bolt  connections. 
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In  all  the  illustrations  of  cars  shown  the  super- 
structure has  been  entirely  of  wood.  Steel  is 
gradually  being  used  however  for  these  details. 
For  posts,  braces,  plates,  etc.,  the  plain  rolled 
shapes  are  generally  used  but  for  the  more  irregu- 
lar members  pressed  steel  shapes  are  adopted.  An 
example  of  pressed  steel  "garlines  is  given  in  Figure 
179  which  shows  the  ''Cleveland  Pressed  Steel 
Carline"    (patented).     Side   stakes   for  gondola 

Fig.  179 
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TOP  PLAN 
CLEVELAND  PRESSED  STEEL  CABLINE. 


cars,  stake  pockets,  corner  bands  for  both  gondola 
and  box  cars  etc.  are  also  examples  of  details  for 
which  steel  in  the  pressed  shapes  is  being  gener-' 
ally  used. 

For  the  steel  carline  the  following  claims  are 
made:  greater  strength  and  rigidity  of  roof  con- 
struction; reduction  in  number  of  carlines  re- 
quired (50  per  cent  being  claimed) ;  saving  in 
dead  weight ;  increased  cubic  capacity  of  car  with- 
out change  of  outside  dimensions  as  the  height  at 
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the  eaves  may  be  2  to  4  inches  less  with  the  same 
inside  dimensions ;  strengthening  of  side  plates  on 
account  of  the  less  cutting  required;  economy  in 
repairs  as  the  metal  carline  is  said  to  be  inde- 
structible and  finally  adaptability  to  any  style  of. 
car  roof. 


CHAPTER  X. 


STENCILING    CARS. 


In  the  early  days  of  railroading  the  carrier  was 
content  simply  to  transport  the  freight  over  his 
own  line,  and,  if  it  was  to  be  delivered  to  a  con- 
nection, to  unload  it  at  his  own  terminus  and  let 
the  connection  take  it.  But  in  these  days  a  ship- 
ment of  freight  may,  for  instance,  be  loaded  at 
New  York  and  unloaded  at  San  Francisco  with- 
out ever  leaving  the  car  in  which  it  was  first 
placed.  Consequently  such  a  car  will  traverse  the 
lines  of  many  companies  in  carrying  its  load 
from  point  of  origin  to  destination.  It  follows 
that  the  freight  cars  of  the  different  railroad 
companies  of  the  country  are  scattered  in  what 
would  seem  to  be  the  wildest  confusion  all  over 
the  country. 

It  is  apparent  that  under  such  circumstances  it 
is  of  great  moment  that  the  carrier  who  takes 
a  car  from  another  road  should  be  able  to  tell 
at  a  glance  its  salient  mechanical  features  so 
that  he  may  know  how  to  handle  it  and  how 
most  quickly  and  efficiently  to  inspect  it  as  to 
its  condition.  Accordingly  every  freight  car  is 
marked  in  various  ways  by  letters  or  figures 
painted  by  means  of  stencil  plates  (hence  the 
term  '* Stenciling")?  which  indicate  the  style  or 
dimensions  of  certain  of  its  parts  such  as  the 
length  and  widtli,  the  style  of  coupler,  draw  bar 
attachments  and  brake  beam ;  the  size  of  journal 
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and  axle;  the  kind  of  air  brake  with  which  it  is 
equipped;  and  so  on. 

As  this  is  a  matter  of  concern  to  all  companies 
alike  and  its  efficacy  depends  upon  uniformity 
of  practice  by  railroads  generally  the  Master 
Car  Builders'  Association  has  adopted  as  Stan- 
dard the  following  rules  on  the  subject: 

"That  on  all  box  cars  standing  more  than  twelve  (12) 
feet  from  top  of  rail  to  eaves,  the  width  at  eaves  be  sten- 
ciled in  3-inch  letters  on  side  of  car,  as  near  the  bottom  as 
convenient. 

"That  all  box,  stock  and  other  roofed  cars  have  the 
number  and  initials  stenciled  in  3-inch  letters  on  outer  face 
of  outer  floor  timber  between  cross-tie  timbers,  except  where 
cars  are  ceiled  over  underneath,  in  which  case  the  stenciling 
shall  be  put  on  inside  face  of  each  cross-tie  timber  in  center. 

"That  all  classes  of  cars  have  style  of  coupler  and  rear 
attachments,  and  style  of  brake  beams  stenciled  in  not  less 
than  l^/^-inch  letters  near  one  end  of  car  on  each  side,  or 
on  each  end  of  car  directly  above  the  buffer  blocks  where 
design  of  car  permits  it. 

"That  where  the  construction  of  the  truck  permits,  trucks 
shall  be  stenciled  on  each  side,  giving  the  size  of  Journal, 
and  the  letters  'M.  C.  B.',  if  the  axle  is  M.  C.  B.  standard 
axle.  If  the  axle  is  not  M.  C.  B.  standard,  use  dimensions 
from  center  to  center  of  journal  in  place  of  M.  C.  B.  This 
stenciling  to  be  in  l*y4-inch  letters,  and  to  be  put  on  end  or 
side  of  bolster  in  Diamond  trucks,  and  on  side-truck  frame 
in  center  on  pedestal  type  of  trucks. 

"That  on  all  cars  equipped  with  air  brakes,  the  words 
•Air  Brake,*  in  letters  not  less  than  3  inches  high,  be  sten- 
ciled on  the  sides  or  ends  of  the  cars,  and  that  the  make 
of  air-brake  equipment  be  stenciled  (in  smaller  letters  if 
desired)  over  or  just  preceding  these  words,  to  enable 
Inspectors  to  detect  repairs  made  with  wrong  material. 
Initials  of  the  road  should  also  appear  in  letters  not  less 
than  2  Inches  high  on  one  side  of  bolster  or  transom  of 
each  truck. 

"All  freight  equipment  cars  used  in  interchange  shafi 
be  stenciled  with  a  letter  'B'  on  the  end  of  car  upon  which 
the  brake  shaft  is  located  and  with  the  letter  *A'  on  the 
opposite  end.  On  cars  having  brake  shafts  on  both  ends, 
the  end  toward  which  the  brake  cylinder  push  rod  travels 
fihould  be  stenciled  *B',  and  the  opposite  end  *A'.  The  stencil- 
ing shall  be  in  plain,  black  letters,  not  less  than  V/^  inches 
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high,  enclosed  in  a  circle-not  less  than  2%  inches  in  diam- 
eter, as  shown  In  Figures  180  and  181. 

"The  location  of  the  lettering  to  be  as  near  the  center 
line  of  end  of  car  as  convenient,  and  where  possible  be  not 
less  than  ten  inches,  nor  more  than  fourteen  inches,  above 
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the  buffer  block,  on  box,  stock  and  other  classes  of  csia 
having  stationary  ends,  and  to  be  located  on  the  end  sill 
near  the  buffer  block,  or  on  the  face  of  the  buffer  block,  near 
the  top,  on  other  classes  of  cars.    See  Figures  182, 183  and  184.*' 
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The  Association  of  American  Railway  Account- 
ing Officers  has  adopted  the  following  rules  on 
the  subject  of  stenciling  the  weights  on  freight 
carSy  and  its  recommendations  are  followed  out 
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by  the  railway  companies  as  an  almost  universal 
practice. 

"1.    The  correct  light  weighing  and  stenciling  of  freight 
cars   is  a  matter  of  Tery  great   imi>ortance,   and   it  would 
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pay  the  railroads  of  this  country  to  go  to  considerable 
expense  to  have  it  done  periodically  and  systematically  by 
competent  men. 

'2.    Freight  cars,  both  home  and  foreign,  irrespective  of 


•«« 


} 


266  CARS. 

where  they  may  be  found,  should  be  weighed  and  stenciled 
once  a  year.  Any  car  without  stenciling  should  be  imme- 
diately weighed  and  stenciled. 

"3.  New  cars  should  be  weighed  and  stenciled  with  the 
actual  weight  immediately  before  being  put  into  service,  and 
again  when  the  stenciling  is  more  than  six  months  old. 

"4.  Cars  which  have  received  general  repairs  should 
be  weighed  and  stenciled,  with  the  actual  weight,  immediately 
before  being  put  back  into  service. 

"5.  A  reasonable  and  uniform  charge  should  be  made  on 
the  owning  road  for  the  weighing  and  stenciling  of  foreign 
cars." 

In  marking  cars  to  show  their  ownership  and 
to  distinguish  the  individual  car  it  is  fast  be- 
coming a  standard  practice  to  put  the  initials  or 
name  of  the  owner  on  the  left  hand  quarter  of 
the  side  and  the  number  on  the  right  hand  quar: 
ter.  Where  a  distinctive  monogram  is  used  it 
is  shown  with  the  number.  This  is  illustrated, 
together  with  other  standards  already  mentioned, 
in  Figure  185  whtch  shows  the  lettering  of  box 
cars  as  used  by  a  well  known  railway.  Figures 
186,  187,  188  and  189  show  the  variations  cJ  the 
stenciling  to  suit  a  gondola,  a  flat,  a  stock  and  an 
ore  car. 

Where  a  railroad  company  has  the  same  initials 
as  another  railroad  company  the  practice  is  to 
stencil  the  name  in  full  on  some  part  of  the  car 
where  it  may  be  readily  seen. 

The  following  practice  as  shown  in  Figure  190 
is  recommended  for  stenciling  Fast  Freight  Line 
Cars. 

1.  The  half  of  sides  of  car  on  which  the  doors  do  not 
slide,  to  show  the  name  of  the  "Fast  Freight  Line,"  spelled 
out  in  full,  and  the  car  number,  in  the  Fast  Freight  Line 
series,  immediately  below  it.  In  the  same  panel  and  within 
two  feet  of  the  sill  shall  appear,  in  letters  not  over  four 
inches  high,  the  name  of  the  railroad  company  owning  or 
contributing  the  car,  and  between  the  same  and  the  sill 
shall   appear   the   light  weight  of  the   car,   with   such   other 
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information  as  it  is  found  advisable  to  give  in  connection 
with  same. 

2.  Side  doors  to  bear  the  initials  of  the  road  to  which 
the  car  belongs,  or  the  name  of  the  line  on  which  the 
car  is  used,  together  with  the  number  of  the  car. 

3.  The  ends  to  show  the  initials  of  the  *'Fast  Freight 
Line,"  with  the  car  number,  in  the  Fast  Freight  Line  series, 

Fig.  190 
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and  the  light  weight  just  below  them;    no  other  marks  will 
appear  on  ends  of  car. 

4.  The  half  sides  of  oars  on  which  the  doors  do  slide,  to 
be  reserved  for  advertising  symbols  or  trade  marks  where 
used.  The  use  of  profuse  lettering  in  this  panel  is  to  be 
discouraged,  however,  and  it  is  recommended  that  only 
the  simplest  trade  marks  or  advertising  signs  shall  be  used; 
the  capacity  of  the  car  to  appear  near  the  sill  in  this  same 
panel. 


CHAPTER  XI. 

CAR  INSPECTOBS. 

THEIR  EXAMINATIONS  — INSPECTING   AIR   BRAKES— EX- 
AMINATION   QUESTIONS    AND    ANSWERS    ON 

AIR  BBAKE. 

There  is  no  more  important  duty  to  be  per- 
formed in  the  operation  of  railways  than  that 
of  inspecting  cars.  The  oifice  requires  that  the 
incumbent  shall  be  a  man  of  good  judgment  and 
practical  experience  in  the  construction  and  oper- 
ation of  cars;  he  :  mst  also  be  reliable  and  honor- 
able, doing  his  work  thoroughly  and  conscien- 
tiously, for  it  is  of  such  a  nature  that  it  can  often 
be  slighted  without  discovery.  That  the  Car 
Insi)ectors  of  the  country  generally  are  possessed 
of  all  these  qualifications  there  can  be  no  doubt. 
In  his  vocation  the  senses  of  sight  and  hearing 
must  be  perfect  if  not  acute  and  as  they  become 
impaired  his  efficiency  decreases. 

It  is  generally  considered  that  the  experience 
necessary  to  fit  a  man  for  the  position  of  Car 
Inspector  shall  have  been  at  least  one  year's 
service  oiling  cars  and  two  years  at  car  repair- 
ing; that  men  shall  not  be  employed  after  attain- 
ing ^0  years  of  age  and  shall  not  be  promoted 
to  the  position  after  having  attained  the  age  of 
40  years. 

Vision,  as  has  been  mentioned,  is  an  important 
factor  and  the  general  requirements  are  20-20  in 
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one  eye  and  not  less  than  20-40  in  the  other 
without  glasses. 

The  following  rules  governing  car  inspectors 
have  been  recommended  by  the  Master  Car  Build- 
ers '  Association : 

REQUIREMENTS. 

One  year  at  oiling  cars. 

Two  years  at  car  repairing. 

Age  limit  for  new  men,  thirty  years. 

Age  limit  for  promoted  men,  forty  years. 

Vision,  20-20  in  one  eye  and  not  less  than  20-40  in  the 
other  without  glasses. 

Method  ob'  Testing. — Acuity  of  Vision, — The  test  card 
should  be  hung  in  a  good  light  and  the  party  to  be  exam- 
ined should,  if  possible,  be  seated  with  his  back  to  the 
window.  Each  eye  should  be  examined  separately,  using, 
for  the  purpose  of  excluding  one  eye,  a  folded  handkerchief. 
The  lowest  line  that  can  be  read  should  be  determined  by 
exposing  only  one  letter  at  a  time  through  a  hole  cut  in 
a  strip  of  cardboard.  In  making  out  the  report  in  each  case, 
the  visual  acuity  of  each  eye  should  be  denoted  by  a 
fraction  of  which  the  numerator  represents  the  number  of 
feet  at  which  the  applicant  is  seated  from  the  card,  while 
the  denominator  represents  the  number  of  feet  at  which  the 
lowest  line  which  he  can  read  should  be  read.  Thus,  if  at 
20  feet  he  reads  the  line  marked  20  feet,  his  vision — 20-20 
or  1,  which  Is  the  normal  standard.  If  at  the  same  distance 
he  only  can  read  the  line  marked  70  feet,  his  vision — 20-70. 
If  at  20  feet  he  reads  the  15-foot  line,  the  vision — 20-15,  or 
more  than  normal.  If  a  room  20  feet  long  cannot  be  used, 
a  testing  distance  of  15  or  10  feet  should  be  employed,  in 
which  case  normal  vision  would  be  represented  by  15-15  or 
10-10  respectively,  and  lower  grades  of  vision  by  such 
fractions  as  15-20,  10-70,  and  so  on. 

Field  of  Vision. — Test  should  be  made  by  having  the 
applicant  and  examiner  stand  about  three  feet  apart,  each 
with  one  eye  shut,  looking  each  other  steadily  in  the  eye. 
The  examiner  should  then  bring  his  hand  in  from  the 
edge  of  the  field  toward  the  center  of  the  space,  between 
them  until  the  applicant  sees  it  coming.  This  should 
be  done  from  different  directions,  up,  down,  and  from  each 
side.  The  applicant  should  see  the  hand  coming  about  as 
soon  as  the  examiner  does.  If  not,  this  should  be  noted  on 
the  report. 

Hearing. — Test  should  be  made  in  a  quiet  room.  First, 
the  examiner  should  hold  the  watch  opposite  the  ear  to  be 
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examined  not  lees  than  48  inches  distant,  then  gradually 
approach  the  ear  until  the  applicant  hears  the  tick,  the  stop 
being  used  to  satisfy  the  examiner  that  the  applicant  is 
not  deceiving.  The  distance  at  which  the  applicant  hears 
the  watch  should  be  noted  in  inches.  The  normal  ear  should 
hear  the  tick  of  the  watch  at  48  inches.  Then  the  hear- 
ing power  will  be  denoted  by  a  fraction  whose  numerator 
represents  the  number  of  inches  at  which  the  watch  is 
heard.  Thus,  if  he  hears  the  watch  at  48  inches  his 
hearing — 48-48,  or  normal.  If  he  hears  it  at  only  10  inches 
distant  his  hearing — 10-48,  and  so  on. 

Color, — The  committee  does  not  think  it  essential  that 
Inspectors  should  be  rejected  on  account  of  imperfect  color 
sense.  It  is,  however,  believed  that  inspectors  should  be 
tested  as  to  their  color  sense  so  that  they,  as  well  as  their 
employer,  may  know  their  condition  in  this  respect. 

Educational. — The  applicant  should  be  able  to  write  a 
legible  hand  in  English,  and  also  read  manuscript  matter  as 
well  as  printed  matter. 

Car  Knowledge. — The  inspectors  should  be  able  to  name 
each  part  of  the  cars  in  general  use,  in  preference  using 
M.  G.  B.  dictionary  terms. 

M.  C.  B.  Rules. — Inspectors  must  pass  a  satisfactory 
examination  on  M.  C.  B.  rules,  answering  seventy-five  per 
cent  of  the  questions  submitted.  These  questions  should 
be  of  about  the  following  character: 

1.  What  are  the  Master  Car  Builders'  rules? 

2.  What  is  the  object  of  the  M.  C.  B.  rules? 

3.  What  is  the  underlying  idea  or  principle  of  these 
rules? 

4.  When  is  a  company,  operating  the  cars  of  another 
company,  responsible  for  defects  of  such  cars? 

5.  When  a  company  is  thus  responsible,  what  should 
it  do? 

6.  What  care  should  be  given  to  foreign  cars  by  the  com- 
pany hauling  them? 

7.  What  cars  must  be  accepted   in  interchange? 

8.  What  is  a  defect  card  and  how  is  it  used? 

9.  Under  what  conditions  is  a  road  obliged  to  accept 
a  car  which  is  carded  for  defects  for  which  the  owner  is 
not  responsible? 

10.  What  are  the  defects  of  wheels  and  axles  for  which 
owners  and  delivering  companies  are  responsible? 

11.  Describe  the  form  and  use  of  the  M.  C.  B.  wheel 
gauge. 

12.  What  are  the  rules  which  apply  to  the  cleaning  of 
triple  valves  and  cylinders? 

13.  What  does  the  limit  of  height  of  drawbars  mean? 
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14.  When  a  company  is  obliged  to  make  improper  repairs, 
what  must  it  do  to  call  attention  to  such  repairs? 

15.  What  does  the  term  unfair  usage  mean? 

16.  What  are  the  rules  regarding  splicing  sills? 

17.  What  is  the  purpose  of  the  repair  card? 

18.  How  do  these  rules  apply  to  switching  roads? 

19.  Are  switching  roads  allowed  to  render  bills  against 
owners  direct  for  repairs  of  any  other  defects  than  those 
named  in  Section  23  of  Rule  5? 

The  following  rules  as  outlined  by  the  Master 
Car  Builders'  Association  should  be  observed  in 
the  cleaning  of  air  brakes : 

INSPECTION    AND   CLEANING   OF   TRIPLE   VALVES. 

The  triple  valve  should  be  removed  from  the  car  for 
cleaning  in  the  shop,  and  should  be  replaced  by  a  triple 
valve  in  good  condition.  It  should  be  dismantled,  and  all 
the  internal  parts,  except  those  with  rubber  seats  and  gas- 
kets, immersed  in  kerosene  oil  to  soften  the  accumulated 
oil  and  gum.  No  hard  metal  should  be  used  to  remove  gum 
or  dirt,  or  to  loosen  the  piston  packing  ring  in  its  groove, 
as  the  almost  inevitable  result  will  be  damage  to  some 
vital  part  of  the  triple.  Particular  pains  should  be  taken 
in  cleaning  the  feed  groove  not  to  enlarge  it.  Rags,  or 
better  still,  chamois  skins,  should  be  used  rather  than 
waste,  as  the  latter  invariably  leaves  lint  on  the  parts  on 
which  it  is  used.  Great  care  must  be  used  in  removing  the 
emergency  valve  seat,  as  this  is  frequently  found  bruised 
and  distorted  in  triples  which  have  been  cleaned.  The 
working  parts  should  be  carefully  examined  to  know  that 
they  are  in  good  order.  Particular  attention  should  be 
given  the  triple  piston  packing  ring.  It  should  have  a 
neat  fit  in  Its  groove  in  the  piston,  and  also  in  the  triple 
piston  bushing.  The  fit  of  the  packing  ring  in  its  groove 
and  bushing  and  the  condition  of  the  bushing  should  be 
such  as  to  pass  the  prescribed  tests.  The  graduating  stem 
should  work  freely  in  its  nut,  and  the  graduating  spring 
be  of  standard  dimensions  and  free  from  corrosion.  The 
slide  valve,  triple  piston  packing  ring  and  bushing  should 
be  lubricated  with  a  few  drops  of  light-bodied,  high-grade 
mineral  lubricating  oil,  such  as  dynamo  oil;  but  the  emer- 
gency piston,  valve  and  check  should  not  be  oiled. 

Should  the  triple  piston  packing  ring  need  to  be  renewed, 
or  the  bushing  require  truing,  we  strongly  recommend  that 
such  work  be  done  by  the  manufacturers.  We  are  thoroughly 
convinced   that  the  average  workman  can  not.  or,  at   least, 
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does  not  do  work  of  this  kind  satisfactorily,  and  that  by 
far  the  largest  proportion  of  the  atiempts  to  economize  in 
this  way  results  in  inefficient  air  brakes  and  slid,  flat 
wheels.  It  also  permits  a  departure  from  the  maintenance 
of  standards  in  the  several  parts,  which  can  not  but  result 
in   demoralization   in   repairs. 

Usually,  sufficient  attention  is  not  paid  to  the  condition 
of  the  emergency  parts  of  the  triple,  as  shown  by  their 
condition.  The  emergency  valve  seat  is  found  damaged, 
the  stem  bent,  the  rubber  seat  imperfect  and  the  check  valve 
not  properly  fitting  in  a  number  of  cases.  These  facts 
account  for  a  large  number  of  slid,  flat  wheels. 

The  cylinder  cap  gasket  and  chrck  valve  case  gasket 
should  be  carefully  examined  and  cleaned  by  using  a  cloth. 
They  should  not  be  scraped  with  a  metal  tool.  Judging 
by  an  examination  of  a  number  of  triples,  these  gaskets 
should  be  renewed  more  frequently  than  they  are. 

Before  assembling  the  parts  after  cleaning,  the  casings 
and  body  of  the  triple  should  be  thoroughly  cleaned  out 
with  a  blast  of  compressed  air.  In  taking  down. and  replac- 
ing the  emergency  parts  of  the  triple,  the  greatest  care 
should  be  exercised  not  to  injure  any  of  them.  More  dam- 
age is  done  by  careless  workmen  in  taking  down  these  parts 
than  is  done  in  replacing  them. 

When  replacing  the  triple  valve  on  the  auxiliary  reser- 
voir, the  gasket  should  be  fltted  to  the  triple  Instead  of  the 
reservoir.  Home  made  gaskets  should  be  avoided,  and 
standard  gaskets  of  the  manufacturer  be  used.  Reports 
have  been  made  where  triple  pistons  have  been  found  bent, 
due  to  the  use  of  gaskets  of  irregular  thickness,  and  trouble 
has  been  experienced  in  using  gaskets  which  are  too  thick 
or  too  thin. 

CLEANING   AND   INSPECTION   OF   THE   BRAKE   CYLINDER. 

The  brake  cylinder  need  not  be  removed  from  the  car 
for  cleaning.  First  secure  the  piston  rod  firmly  to  the  cyl- 
inder head,  then,  after  removing  the  cylinder  head,  piston 
rod,  piston  head  and  release  spring,  scrape  off  all  deposits 
of  gum  and  dirt  with  a  narrow  putty  knife  or  its  equiva- 
lent, and  have  the  removed  parts  wiped  with  waste  satur- 
ated with  kerosene  or  other  light  oil.  The  packing  leather 
should  never  be  permitted  to  soak  in  kerosene  oil,  as  the 
penetrating  qualities  of  kerosene  reach  into  the  pores  of 
the  leather,  and  force  out  the  life-giving  qualities  of  the 
special  oil  in  which  the  leather  is  treated  by  the  manu- 
facturer. Particular  attention  should  be  paid  to  cleaning 
the  leakage  groove  and  the  brake  cylinder  tube.  The 
packing  leather  and  expander  ring  should  receive  their  share 
of  proper  inspection  and  cleaning.    The  expander  ring  should 
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be  of  a  circumference  which  shall  fit  the  bore  of  the  brake 
cylinder  when  the  ring  is  removed  from  its  place  between 
the  follower  and  packing  leather  and  entered  in  the  cylinder. 
In  all  cases  the  follower  nuts  should  be  drawn  up  snugly 
before  replacing  the  piston,  and  the  inside  of  the  cylinder 
and  the  packing  leather  evenly  coated  with  a  suitable  grease 
or  vaseline.  A  goodly  quantity  of  grease  should  be  placed 
on  the  expander  ring  and  the  adjacent  side  of  the  packing 
leather,  thus  permitting  the  pressure  to  force  the  grease  into 
the  leather  and  giving  it  greater  life. 

No  sharp  tool  should  be  used  in  getting  the  packing 
leather  into  the  cylinder.  After  the  piston  is  in  place  and 
before  the  cylinder  head  is  fastened  on,  the  piston  rod 
should  be  slightly  rotated  in  all  directions  about  three 
inches  from  the  center  line  of  the  cylinder,  in  order  to  be 
certain  that  the  expanding  ring  is  not  out  of  place.  The  old 
stencil  marks  should  be  removed.  The  auxiliary  reservoir 
should  be  stenciled  on  both  sides,  with  the  date  and  place 
of  cleaning,  using  white  lead  for  the  purpose;  and  if  the 
car  belongs  to  a  foreign  road,  a  repair  card  should  be 
attached,  as  provided  by  the  rules.  The  bolts  or  nuts  hold- 
ing the  cylinder  and  reservoir  to  the  car  should  be  tightened. 

TESTING   TRIPLES. 

After  cleaning  and  repairing,  it  is  essential  that  triples 
be  tested  and  come  within  required  limits,  if  a  reasonable 
efficiency  of  the  air  brakes  is  to  be  maintained. 

TeBt  No.  1. — The  tightness  of  the  slide  valve,  the  emer- 
gency and  check  valves  and  all  joints  should  be  determined 
by  painting  with  soap  suds. 

Test  No.  2. — Maintaining  a  pressure  of  ninety  pounds  in 
the  train  pipe,  the  auxiliary  reservoir  should  reach  seventy 
pounds  in  not  less  than  forty-five  seconds  or  more  than  sixty 
seconds,  as  provided  for  in  Test  No.  9  of  the  M.  C.  B.  Air- 
brake Tests  Code. 

Test  No.  3. — To  test  repaired  triples  for  release,  charge 
the  auxiliary  to  seventy  pounds  pressure  and  make  a  full 
service  reduction  of  twenty  pounds,  or  until  the  auxiliary 
and  cylinder  pressure  are  equal.  Place  the  special  cutout 
cock  in  such  position  that  pressure  must  pass  through  the 
3/64-inch  port,  and  turn  main  reservoir  pressure  of  ninety 
pounds  into  the  train  pipe.  If  the  triple  does  not  release 
under  these  conditions,  it  should  be  condemned. 

Test  No.  4. — Tte  triple  piston  packing  ring  should  be 
tested  for  leakage  by  blocking  the  piston  in  the  graduating 
position,  preferably  by  use  of  the  device  shown  at  "A"  in 
the  accompanying  diagram  (Figure  191),  maintaining  the  drain 
pipe  pressure  at  seventy  pounds.    Under  these  conditions  the 
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preesure  In  the  auxiliary  reservoir  shpuld  not  increase  faster 
than  fifteen  pounds  per  minute. 

The  following  are  the  Instructions  for  Car 
Inspectors  as  prepared  by  the  Master  Car  Build- 
ers' Association: 

General. — It  is  the  duty  of  all  inspectors  to  see  that 
the  couplings,  the  pipe  Joints,  the  triple  valves,  the  high 
speed  reducing  valve,  the  conductor's  valves,  the  air  signal 
valves,  and  all  other  parts  of  the  brake  and  signal  apparatus 
are  in  good  order,  of  standard  size  for  the  car  and  free 
from  leaks.  For  this  purpose  they  must  be  tested  under  the 
full   air  pressure   as   used   in   service.     No  passenger   train 
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must  be  allowed  to  leave  a  terminal  station  with  the  brake 
upon  any  car  cut  out,  or  in  a  defective  condition,  without 
special  orders  from  the  proper  officer. 

If  a  defect  is  discovered  in  the  brake  apparatus  of  a 
freight  car,  which  cannot  be  held  long  enough  to  give  time 
to  correct  such  defect,  the  brake  must  be  cut  out  and 
the  car  properly  carded,  to  call  the  attention  of  the  next 
inspector  to  the  repairs  required. 

Special  rules  will  specify  the  smallest  proportion  of 
freight  cars,  with  the  air  brakes  in  good  condition,  which 
may  be  used  in  operating  the  train  as  an  air  brake  train. 

Making  i'p  Trains  and  Testing  Brakes. — In  making  up 
trains,  the  couplings  must  be  united  and  the  cocks  at  the 
ends  of  the  cars  all  opened,  except  at  the  rear  end  of  the 
last  car,  where  the  cocks  must  be  closed;  the  inspector  must 
know  that  the  air  Is  passing  through  the  pipes  to  the  rear 
end,   and   the   couplings   properly  hung   up   to   Uie   dummy 
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couplings  if  so  equipped.  After  the  train  is  fully  charged 
the  engineman  must  be  requested  to  apply  the  brakes. 
When  the  brakes  have  been  applied,  they  must  be  examined 
upon  each  car  to  see  that  they  are  applied  with  proper 
piston  travel.  This  having  been  ascertained,  the  inspector 
must  signal  the  engineman  to  release  the  brakes.  (In 
testing  passenger  brakes  the  American  Railway  Association 
train  air  signal  whistle  code  for  applying  or  releasing  must 
be  used,  one  of  which  signals  must  be  given  from  the  dis- 
charge valve  on  the  rear  car.)  He  must  then  again  exam- 
ine the  brakes  upon  each  car  to  note  that  all  have  released. 
If  any  defect  is  discovered,  it  must  be  corrected  and  the 
testing  of  the  brakes  repeated,  until  they  are  found  to 
work  properly.  The  inspector  must  then  inform  both  the 
engineman  and  conductor  of  the  number  of  cars  with  brakes 
in  good  order. 

This  examination  must  be  repeated  if  any  change  is 
made  in  the  make-up  of  the  train  before  starting. 

High  Speed  Reducing  Valves  on  Locomotives  and  Tenders 
must  be  tested  at  least  once  every  month,  and  adjusted  to 
authorized  pressure,  if  necessary,  and  cleaned  and  lubricated 
at  least  once  in  three  months,  and  oftener  if  tests  show  that 
same  is  necessary. 

Cleaning  Cylinders  and  Triple  Valves. — The  brake 
cylinders  and  triple  valves  must  be  kept  clean  and  free  from 
gum.  They  must  be  cleaned  and  lubricated  as  often  as 
once  in  six  months  upon  passenger  cars,  and  once  in  twelve 
months  upon  freight  cars.  The  dates  of  the  last  cleaning 
and  lubrication  must  be  marked  with  white  paint  on  the 
cylinder  or  reservoir,  in  the  space  left  opposite  the  words: 


Cylinder,  cleaned  and  lubricated 
Triple,  cleaned  and  lubricated... 


The  triple  valves  and  auxiliary  reservoirs  must  be  fre- 
quently drained,  especially  in  cold  weather,  by  removing  the 
plug  in  the  bottom  of  the  triple  valve  and  opening  the  bleed 
cock  in  the  reservoir. 

Graduating  Springs. — The  graduating  springs  in  the  West- 
inghouse  quick-action  freight  triple  valves  are  .049  inch  in 
diameter,  nickeled-steel  wire,  16  coils  2%  inches  free  height, 
29-64  inch  inside  diameter,  and  in  passenger  .08  inch  diame- 
ter, nickeled-steel  wire,  13^  coils,  2%  inches  free  height. 
29-64  inch  inside  diameter.  The  graduating  springs  used  in 
the  Westinghouse  plain  triple  valve  in  locomotive  service 
are  made  of  phosphor-bronze  wire,  .083  inch  in  diameter,  12 
coils,  2%  inches  free  height,  25-64  inch  inside  diameter. 

Adjustment  of  Brakes. — ^The  slack  of  the  brake  shoes 
must  be  taken  up  by  means  of  the  dead  truck  levevs. 
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In  taking  up  such  slack  it  must  be  first  ascertained  that 
the  hand  brakes  are  off,  and  the  slack  is  all  taken  out  of 
the  upper  connections,  so  that  the  truck  levers  do  not  go 
back  within  one  inch  of  the  truck  timber  or  other  stop, 
when  the  piston  of  the  brake  cylinder  is  fully  back  at  the 
release  position.  When  under  a  full  application  the  brake 
piston  travel  is  found  to  exceed  nine  inqhes  upon  passenger 
or  freight  cars,  the  brake  shoe  slack  must  be  taken  up  and 
the  adjustment  so  made  that  the  piston  shall  travel  not  less 
than  six  inches.  In  taking  up  the  brake  shoe  slack  it  must 
never  be  taken  up  by  hand  brakes.  Where  automatic  slack 
adjusters  are  applied  to  any  car,  such  adjuster  must  be  fully 
released   before  the  slack  is  taken  up  elsewhere. 

Braking  Power. — Where  the  cylinder  lever  has  more  than 
one  hole  at  the  outer  end  the  different  holes  are  for  use 
upon  cars  of  different  weights. 

It  must  be  carefully  ascertained  that  the  rods  are  con- 
nected to  the  proper  holes,  so  that  the  correct  braking  power 
shall  be  exerted  upon  each  car. 

Repair  Parts. — Inspectors  must  keep  constantly  on  hand 
for  repairs  a  supply  of  all  parts  of  the  brake  and  signal 
equipment  that  are  liable  to  get  out  of  order. 

Hanging  Up  Hose. — Inspectors  must  see  that,  when  cars 
are  being  switched  or  standing  in  the  yard,  the  hose  is 
coupled  between  the  cars  or  properly  secured  in  the  dummy 
couplings,  when  cars  are  so  equipped. 

Responsibility  of  Inspectors. — Inspectors  will  be  held 
strictly  responsible  for  the  good  condition  of  all  the  brake 
and  signal  apparatus  upon  cars  placed  in  trains  at  their 
stations;  they  will  also  make  any  examination  of  brake  ap- 
paratus or  repairs  to  the  same  which  they  may  be  called 
upon  to  do  by  trainmen. 

General  Questions  and  Answers  Thereto  Re- 
garding the  use  of  the  Air  Brake  and  Train  Air 
Signal*— A&  the  air  brake  plays  such  an  hnportant 
part  in  the  running  of  trains  it  is  expected  by  rail- 
way managers  that  all  persons  having  to  do  with 
the  use,  adjustment,  care  or  repairs  of  air  brakes 
should  be  thoroughly  examined  on  the  following 
lines  even  although  such  questions  may  not  re- 
late especially  to  the  immediate  duties  they  are 
]x^r  forming. 

•These  questions  and  answers  were  formulated  by  the  Mas- 
ter Car  Builders'  Association. 
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(All  parties  who  have  to  do  with  the  use,  adjustment, 
care  or  repair  of  air  brakes  should  be  thoroughly  examined 
on  these  questions,  in  addition  to  the  special  questions  for 
each  class  of  men  following  them.) 

1.  Question.    What   is  an  air  brake? 

Answer.    It  is  a  brake  applied  by  compressed  air. 

2.  Q.    How  is  the  air  compressed? 

A.    By  an  air  pump  on  the  locomotive. 

3.  Q.    How  does  the  compressed  air  apply  the  brakes? 
A.     It  is  admitted  into  a  brake  cylinder  on  each  car,  and 

it  pushes  out  a  piston  in  that  cylinder  which  pulls  the 
brake  on. 

4.  Q.  How  does  the  piston  get  back  when  the  brakes 
are  released? 

A.  There  is  a  spring  around  the  piston  rod  which  is 
compressed  when  the  brakes  are  applied,  and  when  the  air 
is  allowed  to  escape  to  release  the  brakes,  the  spring  reacts 
and  pushes  the  piston  in  again. 

5.  Q.  Where  is  th^  compressed  air  kept  ready  for  use 
in  the  automatic  air  brake? 

A.  In  the  main  reservoir  on  the  locomotive,  in  the 
smaller  or  auxiliary  reservoir  on  each  car,  anij  in  the  train 
pipe. 

6.  Q.  Where  does  the  compressed  air  come  from  directly 
that  enters  into  the  brake  cylinder  when  the  automatic  brake 
is  applied? 

A.  It  comes  from  the  auxiliary  reservoir  on  each  car  in 
service  application,  and  from  the  auxiliary  reservoir  and 
train  pipe  in  emergency  application. 

7.  Q.     How   does  it  get  into  the  auxiliary  reservoir? 

A.  It  is  furnished  from  the  main  reservoir  on  the  loco- 
motive through  the  train  pipe  and  triple  valve  when  the 
brakes  are  released. 

8.  Q.    How  is  the  automatic  brake  applied  and  released? 
A.    The  automatic  brake  is  applied  by  reducing  the  air 

pressure  in  the  train  pipe  below  that  in  the  auxiliary  reser- 
voir, and  is  released  by  raising  the  train  pipe  pressure  above 
that  remaining  in  the  auxiliary  reservoir. 

9.  Q.  Why  does  the  compressed  air  not  enter  directly 
into  the  brake  cylinder  from  the  train  pipe? 

A.  Because  the  triple  valve  used  with  the  automatic  brake 
prevents  the  air  from  entering  directly  from  the.  train  pipe 
to  the  brake  cylinder  when  the  pressure  in  the  train  pipe  is 
maintained   or  increased. 

10.  Q.    What  other  uses  has  the  triple  valve? 

A.  It  causes  the  brake  cylinder  to  be  opened  to  the  at- 
mosphere  under   each   car,   to   release   the  brakes  when  the 
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pressure  in  the  train  pipe  is  made  greater  than  that  in  the 
tiuxiliary  reservoir,  and  It  opens  communication  from  the 
train  pipe  to  the  auxiliary  reservoir  by  the  same  movement; 
when  the  pressure  in  the  train  pipe  is  reduced  it  closes  the 
openings  from  the  train  pipe  to  the  auxiliary  reservoir  and 
from  the  brake  cylinder  to  the  atmosphere,  and  then  opens 
the  passage  between  the  auxiliary  reservoir  and  the  brake 
cylinder  by  the  same  movement,  so  as  to  admit  the  air  and 
apply  the  brakes. 

11.  Q.    How   many  forms  of  triple  valves  are  there  in 
use,  and  what  are  they  called? 

A.    Two;   the  plain  triple  and  the  quick -action  triple. 

12.  Q.  How  can  you  tell  the  plain  triple  from  the  quick- 
action  triple? 

A.  The  plain  triple  has  a  four-way  cock  in  it,  with  a 
handle  for  operating  the  cock;  the  quick-action  triple  has  no 
such  cock  in  it,  but  there  is  a  plug  cock  in  the  cross-over 
pipe  leading  from  the  train  pipe  to  the  triple,  when  the 
quick-action  triple -is  used. 

13.  Q.    What  are  these  cocks  for  in  both  cases? 

A.  They  are  to  be  used  to  cut  out  brakes  on  one  car, 
without  interfering  with  other  brakes  on  the  train,  if  the 
brake  on  that  car  has  become  disabled. 

14.  Q.  How  does  the  cock  handle  stand  in  the  plain 
triple  when  the  pipe  is  open  for  automatic  action? 

A.     It  stands  in  a  horizontal  position. 

15.  Q.  In  what  position  does  the  same  handle  stand 
when  the  brakes  are  cut  out  by  closing  the  cock? 

A.  It  stands  at  an  inclined  position  midway  between 
horizontal   and   vertical. 

16.  Q.  How  does  the  handle  In  the  plug  cock  in  the 
cross-over  pipe,  used  with  the  quick  action  triple,  stand  for 
automatic  action? 

A.  It  stcnds  with  the  handle  crosswise  with  the  pipe, 
and  groove  in  plug  lengthwise  when  cock  is  open. 

17.  Q.  How  does  the  handle  and  groove  stand  when  the 
cock  is  closed  and  brake  cut  out  of  action? 

A.  It  stands  with  the  handle  lengthwise  of  cross-over 
pipe,  and  the  groove  crosswise  when  closed. 

18.  Q.  How  is  the  train  pipe  coupled  up  between  the 
cars? 

A.  By  means  of  a  rubber  hose  on  each  end  of  the  train 
pipe,  fitted  with  a  coupling  at  the  loose  end. 

19.  Q.  How  is  the  train  pipe  closed  at  the  rear  end  of 
train? 

A.  By  closing  the  cock  in  the  train  pipe  at  the  rear  end 
of  last  car. 

20.  Q.    How  many  such  train  pipe  cocks  are  there  to  a 
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car,  on  the  air  brake  train  pipe  and  on  the  air  signal  train  pipe; 
and  why? 

A.  Two  for  each  pipe  on  each  car,  because  either  end  of 
any  car  may  sometimes  be  at  the  rear  end  of  the  train. 

21.  Q.  How  many  kinds  of  train  pipe  cocks  are  there 
in  use  at  the  ends  of  the  cars? 

A.    Two. 

22.  Q.  Describe  each  and  give  the  position  of  the  handle 
and  groove  for  open  and  closed  in  each  case. 

A.  The  older  form  of  train  pipe  cock  is  a  straight  plug 
cock  in  the  train  pipe,  not  far  from  the  hose  connection;  the 
handle  stands  crosswise  with  the  pipe  when  it  Is  open,  and 
lengthwise  with  the  pipe  when  closed;  it  is  now  found  prin- 
cipally on  the  air  signal  pipe.  The  other  form  of  train  pipe 
cock  now  used  on  the  air  brake  pipe  is  an  angle  cock  placed 
at  the  end  of  the  train  pipe  and  close  to  the  hose.  The 
handle  of  the  angle  cock  stands  lengthwise  with  the  pipe 
when  open,  and  crosswise  with  the  pipe  when  closed.  The 
groove  is  also  a  guide  to  tell  whether  open  or  closed. 

23.  Q.  What  uses  have  these  train  pipe  cocks  besides  to 
close  the  pipe  at  the  end  of  the  train? 

A.  They  are  used  to  close  the  train  pipe  at  both  sides  of 
any  hose  coupling  which  is  to  be  parted,  as  when  the  train 
is  cut  in  two. 

24.  Q.  Why  is  it  necessary  to  close  the  train  pipe  on 
both  sides  of  the  hose  coupling  before  it  is  parted? 

A.  To  prevent  the  escape  of  air  from  the  train  pipe, 
which  would  apply  the  brakes. 

25.  Q.  How  must  the  hose  coupling  be  parted  when  it 
is  necessary  to  do  so,  and  why? 

A.  The  air  brake  must  first  be  released  on  the  train  from 
the  locomotive,  then  the  adjacent  train  pipe  cocks  must  both 
be  closed  and  the  coupling  must  be  parted  by  hand,  to 
prevent  the  possibility  of  injury  to  the  rubber  gasket  in  the 
coupling. 

26.  Q.  Why  must  the  brakes  be  fully  released  before 
uncoupling  the  hose  between  the  cars? 

A.  BecauBe  if  the  brakes  are  applied  upon  a  detached 
car  they  can  not  be  released  without  bleeding  the  auxiliary 
reservoir. 

27.  Q.  In  coupling  or  uncoupling  the  hose  between  cars, 
what  must  be  done  if  there  is  ice  on  the  couplings? 

A.  The  ice  must  first  be  removed  and  couplings  thawed 
out,  so  as  to  prevent  injury  to  the  rubber  gaskets  in  un- 
coupling, and  to  insure  tight  Joints  in  coupling  the  hose. 

28.  Q.  What  must  be  done  with  a  hose  coupling  which 
is  not  coupled  up,  such  as  the  rear  hose  of  a  train,  or  any 
hose  on  a  t»r  which  is  standing  or  running,  but  not  in  use? 
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A.  It  must  be  placed  in  the  dummy  coupling  if  provided 
for  in  such  manner  that  the  flat  pad  on  the  dummy  will  close 
the  opening  in  the  coupling. 

29.  Q.  What  pressure  should  be  carried  in  the  train  pipe 
and  auxiliary  reservoir? 

A.    The  authorized  pressure,  as  per  special  instructions. 

30.  Q.  Why  should  the  authorized  pressure  be  main- 
tained? 

A.  Because  this  pressure  is  necessary  to  get  the  full 
braking  force  which  each  car  is  capable  of  using,  and,  if  it 
be  exceeded,  there  will  be  danger  of  sliding  the  wheels. 

31.  Q.  How  much  pressure  can  be  obtained  in  the  brake 
cylinder  by  the  service  application  of  the  brakes  with  seventy 
pounds  in  the  auxiliary  reservoir? 

A.  About  flfty  pounds  to  the  square  inch,  with  an  8-inch 
piston  travel. 

32.  Q.  Why  can  only  fifty  pounds  pressure  be  obtained 
under  these  circumstances? 

A.  Because  the  air  at  seventy  pounds  pressure  In  the 
auxiliary  reservoir  expands  into  an  additional  space  when 
the  auxiliary  reservoir  is  opened  to  the  brake  cylinder,  and 
when  the  pressure  has  become  equalized  it  is  thus  reduced 
to  fifty  pounds. 

33.  Q.  How  much  must  the  train  pipe  pressure  be  re- 
duced, in  order  to  get  fifty  pounds  pressure  in  the  brake 
cylinder,  in  ordinary  service? 

A.    Twenty  pounds. 

34.  Q.  Can  the  brakes  be  applied  so  as  to  get  only  a 
portion  of  this  fifty  pounds  pressure  in  the  brake  cylinder, 
and  how? 

A.  They  can  be  so  applied  by  reducing  the  train  pipe 
pressure  less  than  twenty  pounds. 

35.  Q.  If  the  train  pipe  pressure  be  reduced  ten  pounds 
what  will  be  the  pressure  in  the  brake  cylinder? 

A.    About   twenty-five   pounds. 

36.  Q.     How   is  this  graduated  action  obtained? 

A.    By  means  of  the  graduating  valve  in  the  triple  valve. 

37.  Q.  Is  it  important  to  keep  all  the  air  brake  ap- 
paratus tight  and  free  from  leaks? 

A.    Yes. 

38.  Q.    Why  is  this  important? 

A.  In  order  to  get  full  service  from  the  .air  brakes,  and 
to  prevent  the  waste  of  air,  and  also  to  prevent  the  brakes 
applying  automatically  by  reason  of  leak  in  the  train  pipe. 

39.  Q.  Is  it  important  to  know  that  the  train  pipe  is 
open  throughout  the  train  and  closed  at  the  rear  end  before 
starting  out? 

A.    Yes,  this  is  very  important. 
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40.  Q.    Why  is  this  very  important? 

A.  Because  if  any  cock  in  the  train  pipe  were  closed,  all 
the  brakes  back  of  the  cock  which  is  closed  would  be  pre- 
vented from  working. 

41.  Q.  How  can  you  ascertain  that  the  train  pipe  cocks 
are  all  open  when  the  train  is  made  up? 

A.  By  testing  the  brakes;  that  is,  by  applying  and  releas- 
ing them,  and  observing  whether  they  all  operate. 

42.  Q.  Do  you  understand  that  no  excuse  will  be  accept- 
able for  starting  out  the  train  without  first  testing  the  air 
brakes? 

A.    Yes. 

43.  Q.    Why  is  this  rule  absolute? 

A.  Because  the  safety  of  passengers  and  of  property  de- 
pends upon  the  brakes  being  properly  coupled  up  and  in  an 
operating  condition  before  the  train  is  started. 

44.  Q.    At  what  other  times  should  the  brakes  be  tested? 
A.    After  each  change  in   the  make-up  of  the  train  and 

before  starting  the  train  down  certain  designated  grades. 

45.  Q.  From  where  does  the  air  signal  apparatus  receive 
its  pressure? 

A.  From  the  main  air  reservoir  through  the  reducing 
valve. 

46.  Q.  How  much  air  pressure  should  be  carried  in  the 
air  signal  train  pipe? 

A.    The  authorized  pressure. 

47.  Q.  Is  it  important  that  this  train  pipe  and  its  con- 
nections be  also  kept  tight? 

A.    Yes. 

48.  Q.  After  taking  up  the  slack  of  the  brake  shoes,  how 
far  should  the  brake  piston  travel  in  the  cylinders  on  cars 
and  tenders  with  a  full  application  of  the  brake? 

A.    Not  less  than  six  inches,  nor  more  than  nine  inches. 

49.  Q.  What  would  happen  if  the  piston  traveled  less 
than  six  inches  when  brakes  are  fully  applied? 

A.  A  partial  application  of  the  brakes  might  not  force 
the  piston  beyond  the  leakage  groove  in  the  brake  cylinder 
provided  for  the  escape  of  small  amounts  of  air. 

50.  Q.  Why  should  the  piston  travel  not  be  permitted  to 
exceed  nine  inches  on  passenger  cars,  tenders,  or  freight  cars? 

A.  Because  if  it  travels  farther  than  this  when  sent  out, 
a  little  wear  of  the  brake  shoes  will  cause  the  piston  to 
travel  far  enough  to  rest  against  the  back  cylinder  head 
when  the  brakes  are  applied,  and  this  cylinder  head  would 
then  take  the  pressure  instead  of  its  being  brought  upon  the 
brake  shoes. 

51.  Q.  H-ow  far  should  the  driver  brake  piston  travel 
with  a  full  application  of  the  brakes,  and  why? 
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A.    Not  less  than  two   inches  nor  more  than  three  and 
,  one-half  inches  for  the  cam  type  of  brake,  and   from   four 
to  six  inches  for  other  forms. 

52.  Q.  If  the  brakes  stick  upon  any  car  so  that  the  en- 
gineman  can  not  release  them  at  any  time,  how  should  they 
be  released? 

A.  By  opening  the  release  cock  in  the  auxiliary  reservoir 
and  holding  it  open  until  air  begins  to  escape  from  the  triple 
valve  and  then  closing  it  again. 

53.  Q.  What  is  the  pressure  retaining  valve,  and  what 
is  its  use? 

A.  The  pressure  retaining  valve  is  a  small  valve  placed 
at  the  end  of  a  pipe  from  the  triple  valve,  through  which 
the  exhaust  takes  place  from  the  brake  cylinder.  It  is  used 
to  retard  the  brake  release  on  heavy  grades,  and  holds  the 
brakes  partially  applied,  so  as  to  allow  more  time  for  the 
englneman  to  recharge  the  auxiliary  reservoir. 

54.  Q.  What  precautions  are  necessary  on  every  train  in 
regard  to  hose  couplings? 

A.  Every  train  must  carry  at  least  two  extra  hose  and 
couplings  complete,  for  use  in  replacing  any  hose  couplings 
which  may  fail  or  become  disabled.  These  extra  hose  and 
couplings  to  be  carried  on  such  part  of  the  train  as  is  re- 
quired by  the  rules  and  regulations. 

SPECIAL   FOB   ENGINEMEN. 

55.  Q.     How  should  the  air  pump  be  started? 

A.  It  should  be  started  slowly,  so  as  to  allow  the  con- 
densation to  escape  from  the  steam  cylinder  and  prevent 
pounding,  which  is  more  likely  to  occur  when  the  air  pres- 
sure is  low. 

56.  Q.  Why  should  the  piston  rod  on  the  air  pump  be 
kept  thoroughly  packed? 

A.  ,To  prevent  the  waste  of  air  and  steam. 

57.  Q.  How  should  the  steam  cylinder  of  the  air  pump 
be  oiled,  and  what  kind  of  oil  should  be  used? 

A.  It  should  be  oiled  as  little  as  necessary  through  a 
sight-feed  lubricator,  and  cylinder  oil  should  be  used. 

58.  Q.  How  should  the  air  cylinder  of  the  air  pump  be 
oiled;  what  kind  of  oil? 

A.  It  should  be  supplied  with  valve  oil  as  often  as 
necessary,  through  a  cup  provided  for  that  purpose.  Also,  a 
well  saturated  swab  should  be  kept  on  the  piston  rod.  Lard 
oil,  and  other  animal  or  vegetable  oils  should  not  be  used, 
as  their  use  causes  the  brake  valve  and  the  triple  valves 
to  gum  up.  The  oil  must  never  be  introduced  through  the 
air  inlet  ports,  as  this  practice  would  cause  the  pump  valves 
to  gum  np. 
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59.  Q.    What  regulates  the  train  pipe  pressure? 

A.  The  train  pipe  governor,  or  feed  valve,  provided  for 
that  purpose. 

60.  Q.  Why  should  the  authorized  pressure  be  carried 
in  train  pipe? 

A.  Because  this  pressure  produces  the  strongest  safe 
pressure  of  the  brake  shoes  upon  the  wheels.  A  higher  train 
pipe  pressure  is  liable  to  cause  the  wheels  to  slide. 

61.  Q.  What  does  the  feed  valve  attachment  on  the 
brake  valve  accomplish? 

A.  When  properly  adjusted  it  restricts  the  train  pipe 
pressure  to  the  authorized  amount,  with  the  brake  valve 
handle  carried  in  running  position. 

62.  Q.  How  often  should  the  brake  valve  be  thoroughly 
cleaned  and  oiled? 

A.    At  least  once  every  two  months. 

63.  Q.  If  the  main  valve  in  the  brake  valve  is  unseated 
by  dirt  or  by  wear,  what  may  be  the  result,  and  what  should 
be  done? 

A.  It  may  be  impossible  to  get  the  excess  pressure;  when 
the  brakes  have  been  applied  they  may  keep  applying  harder 
until  full  on,  or  when  they  have  been  applied  they  may  re- 
lease. The  main  valve  should  be  thoroughly  cleaned,  and  if 
worn  it  should  be  faced  to  a  seat. 

64.  Q.  If  the  piston  in  the  brake  valve  becomes  gummed 
up  or  corroded  from  neglect  to  clean  it,  what  will  be  the 
result? 

A.  It  will  be  necessary  to  make  a  large  reduction  of 
pressure  through  the  preliminary  exhaust  port  before  the 
brakes  will  apply  at  all,  and  then  the  brakes  will  go  on  too 
hard  and  will  have  to  be  released. 

65.  Q.  How  and  why  should  the  train  pipe  under  the 
tender  always  be  blown  out  thoroughly  before  connecting  up 
to  the  train? 

A.  By  opening  the  angle  cock  at  the  rear  end  of  the 
tender  and  allowing  the  air  from  the  main  reservoir  to 
blow  through.  This  blows  out  the  oil,  water,  scale,  etc., 
which  may  accumulate  in  the  pipe,  and  which  would  be 
blown  back  into  the  train  pipe  and  triple  valves  if  not  re- 
moved before  coupling  to  the  train. 

66.  Q.  When  the  locomotive  is  coupled  to  the  train,  why 
is  it  necessary  to  have  excess  pressure  in  the  main  reservoir? 

A.  So  that  the  brakes  will  all  be  released  and  the  train 
quickly  charged  when  the  engineman's  valve  is  placed  in  the 
release  position. 

67.  Q.  Why  should  the  driver  brakes  be  operated  auto- 
matically with  the  train  brake? 

A.    Because  it  adds  greatly  to  the  braking  force  of  the 
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train,  and  the  brakes  can  be  applied  alike  to  all  the  wheels 
for  ordinary  stops,  and  in  an  emergency  the  greatest  possi- 
ble braking  force  is  at  once  obtained  by  one  movement  of 
the  handle. 

68.  Q.  In  making  a  service  application  of  the  brakes, 
how  much  reduction  of  the  train  pipe  pressure  from  seventy 
pounds  does  it  require  to  get  the  brakes  full  on? 

A.     About  twenty-five  pounds  reduction. 

69.  Q.  What  should  the  first  reduction  be  in  such  an 
application? 

A.  Not  less  than  five  pounds,  so  as  to  insure  moving  the 
pistons  in  the  brake  cylinders  past  the  leakage  grooves. 

70.  Q.  What  is  the  result  of  making  a  greater  reduction 
of  pressure  than  twenty-five  pounds? 

A.  A  waste  of  air  in  the  train  pipe,  without  getting 
any  more  braking  force,  and  therefore  requiring  more  air  to 
release  the  brakes. 

71.  Q.  How  many  applications  of  the  brakes  are  neces- 
sary in  making  a  stop? 

A.    One  or  two  applications. 

72.  Q.  Why  is  it  dangerous  to  apply  and  release  the 
brakes  repeatedly  in  making  stops? 

A.  Because  every  time  the  brakes  are  released  the  air 
in  the  brake  cylinders  is  thrown  away,  and  if  it  is  neces- 
sary to  apply  them  again  before  sufficient  time  has  elapsed  to 
recharge  the  auxiliary  reservoirs  the  application  of  the 
brakes  will  be  weak,  and  after  a  few  such  applications  the 
brakes  are  almost  useless  on  account  of  the  air  having  been 
exhausted  from  the  auxiliary  reservoirs. 

73.  Q.  In  releasing  and  recharging  the  train,  how  long 
should  the  handle  of  the  brake  valve  be  left  in  the  release 
position? 

A.  Until  the  train  pipe  pressure  has  risen  nearly  to  au- 
thorized pressure. 

74.  Q.  In  making  service  stops  with  passenger  trains, 
why  should  you  release  the  brakes  just  before  coming  to  a 
full  stop? 

A.  So  as  to  prevent  stopping  with  a  lurch;  it  also  re- 
quires less  time  for  the  full  release  of  the  brakes  after 
stopping. 

75.  Q.  In  making  stops  with  freight  trains,  why  should 
the  brakes  not  be  released  until  after  the  train  has  come  to 
a  full  stop? 

A.  Because  long  freight  trains  are  apt  to  be  parted  by 
releasing  the  brakes  before  rear  brakes  are  fully  released. 

76.  Q.  In  making  service  stops,  why  must  the  handle 
of  the  brake  valve  not  be  moved  past  the  position  for  service 
applications? 
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A.  So  as  to  prevent  unnecessary  Jerks  to  the  train  and 
the  emergency  action  of  the  triple  valve  when  not  necessary. 

77.  Q.  If  you  find  the  train  dragging  from  the  failure  of 
the  brakes  to  release,  how  can  you  release  them? 

A.  By  placing  the  handle  of  the  brake  valve  In  full  re- 
lease position  for  a  few  seconds  and  returning  it  to  the 
running  position,  if  the  train  pipe  pressure  is  not  up  to  the 
authorized  amount;  but  if  maximum  pressure  is  in  train 
pipe,  the  brakes  should  be  applied  with  from  Ave  to  ten 
pounds  reduction,  according  to  the  length  of  train  pipe,  and 
released  in  the  usual  manner. 

78.  Q.  When  the  brakes  go  on  suddenly  when  not 
operated  by  the  brake  valve,  and  the  gauge  pointer  falls 
back,  what  is  the  cause,  and  what  should  you  do? 

A.  Either  a  hose  has  burst,  or  a  conductor's  valve  has 
been  opened,  or  the  train  has  parted.  In  any  event,  the 
engine  throttle  should  be  closed  and  the  handle  of  the  brake 
valve  should  immediately  be  placed  on  lap  position  to  prevent 
escape  of  air  from  main  reservoir. 

79.  Q.  Are  the  brakes  liable  to  stick  after  an  emergency 
application,  and  why? 

A.  The  brakes  are  harder  to  release  after  an  emergency 
application  because  they  are  on  with  full  force  and  it  re- 
quires higher  pressure  than  usual  in  the  train  pipe  to  re- 
lease them  again.  In  this  case  it  is  necessary  always  to 
have  in  reserve  the  excess  pressure  of  the  main  reservoir  to 
aid  in  releasing  the  brakes.  With  the  quick-action  triple 
valve  this  is  especially  necessary,  because  air  from  the  train 
pipe  as  well  as  from  the  auxiliary  reservoir  is  forced  into 
the  brake  cylinder  when  a  quick  application  of  the  brake  is 
made,  thus  increasing  the  pressure  in  the  brake  cylinder 
without  the  usual  reduction  of  pressure  in  the  auxiliary 
reservoir,  and  requiring  a  correspondingly  high  pressure  in 
the  train  pipe  afterward  to  cause  the  brakes  to  be  released. 

80.  Q.  In  using  the  brakes  to  steady  the  train  while 
descending  grades,  why  should  the  air  pump  throttle  be  kept 
well  open? 

A.  So  that  the  pump  may  quickly  accumulate  a  full  pres- 
sure in  the  main  reservoir  for  use  in  recharging  the  train 
pipe  and  auxiliary  reservoir  when  the  brakes  have  been  re- 
leased again. 

81.  Q.  •  In  descending  a  grade  how  can  you  best  keep  the 
train  under  control? 

A.  First,  by  commencing  the  application  of  the  brakes 
early,  so  as  to  prevent  too  high  a  speed  being  reached;  sec- 
ondly, by  making  an  initial  reduction  that  will  lightly  apply 
all  brakes  in  the  train,  and  by  slowing  the  train  down  just 
before  it  is  necessary  to  charge  the  auxiliary  reservoir,  so 
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as  to  give  time  enough  to  refill  same  before  much  speed  is 
again  attained. 

82.  Q.     If  the  train  is  being  drawn  by  two  or  more  loco- 
motives, upon  which  locomotives  should   the  brakes   be   con- 
trolled, and  what  must  the  engineman  of  the  other  locomo-  1 
tive  do?  ' 

A.  The  brakes  must  be  controlled  by  the  leading  locomo- 
tive, and  the  enginemen  of  the  following  locomotives  must 
close  the  cock  in  the  train  pipe  Just  below  the  brake  valves. 
The  latter  must  always  keep  the  pump  running  and  in  order. 
and  main  reservoir  charged  with  pressure,  with  the  brake 
valve  in  the  running  position,  so  that  he  may  quickly  oper- 
ate the  brakes  if  called  upon  to  do  so.  I 

83.  Q.    If  the  air  signal  whistle  gives  only  a  weak  blast.  | 
what  is  the  probable  cause?  i 

A.    Either  the  reducing  valve  is  out  of  order  so  that  the  | 

pressure  is  considerably  less  than  forty  pounds,  or  the  whistle  j 

itself  is  filled  with  dirt  or  not  properly  adjusted,  or  the  port  ) 

under  the  end  of  signal  valve  is  partly  closed  by  gum   or  i 

dirt.  . 

84.  Q.  If  the  reducing  valve  for  the  air  signal  is  allowed 
to  become  clogged  up  with  dirt,  what  will  the  result  prob- 
ably be? 

A.  The  signal  pipe  might  get  the  full  main  reserroir 
pressure,  and  the  whistle  will  blow  when  the  brakes  are 
released. 

85.  Q.    If  you  discover  any  defect  in  the  air  brake  or  < 
signal  apparatus  while  on  the  road,  what  must  be  done?  { 

A.    If  it  is  something  that  can  not  be  readily  remedied  ' 

at  once,   it  must  be  reported  to   the  Enginehouse  Foreman 
as  soon  as  the  run  is  completed. 

86.  Q.  What  is  the  result  if  water  be  allowed  to  col- 
lect in  the  main  reservoir  of  the  brake  apparatus? 

A.    The  room  taken  up  by  the  water  reduces  the  capacity  i 

for  holding  air,  and  the  brakes  are  more  liable  to  stick.     In  ^ 

cold   weather   also   the   water   may    freeze   and   prevent   the 
brakes  from  working  properly. 

SPECIAL  FOR  ENGINE  REPAIRSCEN. 

87.  Q.  How  often  must  the  air  brake  and  signal  appara- 
tus on  locomotives  be  examined? 

A.    After  each  trip. 

88.  Q.    Under  what  pressure  must  it  be  examined? 
A.    Under  full  pressure. 

89.  Q.  Should  the  train  pipe  pressure  exceed  the  max- 
imum, where  would  you  look  for  the  cause  of  the  trouble? 

A.    In  the  devices  controlling  train  pipe  preosure. 


INSPECTORS.  289 

90.  Q.  How  often  must  the  main  reservoir  and  the  drain 
eup  under  the  tender  be  drained? 

A.    After  each  trip. 

91.  Q.  How  often  must  the  triple  valves  and  the  cylin- 
ders of  the  driver  and  tender  brakes  be  cleaned  and  lubri- 
cated? 

A.  They  must  be  thoroughly  cleaned  and  lubricated  once 
every  six  months.  If  the  driver  brake  cylinders  are  so  lo- 
cated that  they  become*  hot  from  the  boiler,  they  may  require 
lubrication  more  frequently. 

92.  Q.  If  there  are  any  leaks  in  the  pipe  joints  or  any- 
where In  the  apparatus,  what  must  you  do? 

A.    Repair  them  before  the  locomotive  goes  out. 

93.  Q.  How  is  the  brake  shoe  slack  of  the  cam  driver 
brake  taken  up,  and  what  precautions  are  necessary? 

A.  By  means  of  the  cam  screws,  and  it  is  necessary  to 
lengthen  both  alike,  so  that  when  the  brake  is  applied  the 
point  of  contact  with  the  cams  will  be  in  a  line  with  the 
piston  rod. 

94.  Q.  How  is  the  brake  shoe  slack  of  driver  brakes 
on  a  locomotive  with  more  than  two  pairs  of  driving  wheels 
taken  up? 

A.  By  means  of  a  turnbuckle  or  screw  in  the  connecting 
rods. 

95.  Q.  How  is  the  slack  of  the  tender  brake  shoes  taken 
up? 

A.  By  means  of  the  dead  truck  levers;  if  they  will  not 
take  it  'up  enough,  it  must  be  taken  up  in  the  underneath 
connection,  and  then  adjusted  by  the  dead  lever. 

96.  Q.  How  far  should  the  driver  brake  piston  travel 
in  applying  the  brakes? 

A.  Not  less  than  two  inches,  nor  more  than  three  and 
one-half  inches  with  the  cam  type  of  brake,  and  from  four 
to  six  inches   with   other  forms. 

97.  Q.  What  travel  of  piston  should  the  tender  brakes 
be  adjusted  for? 

A.  Not  less  than  six  inches  nor  more  than  nine  inches, 
and  such  adjustment  must  be  made  whenever  the  piston 
travel  is  found  to  exceed  eight  inches. 

SPECIAL    FOB    TRAINMEN. 

98.  Q.  How  should  you  proceed  to  test  the  air  brakes 
before  starting  out,  after  a  change  in  the  make-up  of  a 
train,  or  before  descending  certain  specially  designated 
grades? 

A.  After  the  train  has  been  fully  charged  with  air,  the 
engineman  must  be  required  to  apply  the  brakes;  when  he 
has  done  so  the  brakes  must  be  examined  upon  each  car  to 
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see  that  the  air  is  applied  and  that  the  piston  travel  is  not 
less  than  six  nor  more/ than  nine  inches.  The  engineman 
must  then  be  required  to  release  the  brakes;  after  he  has 
done  so,  each  brake  must  be  examined  again  to  see  that  all 
are  released.  The  engineman  and  conductor  must  then  be 
notified  that  the  brakes  are  all  right,  if  they  are  found  so. 
(In  testing  passenger  brakes,  the  American  Railway  Asso- 
ciation train  air  signal  whistle  code  for  applying  or  releas- 
ing must  be  used,  one  of  which  signals  must  be  given  from 
the  discharge  valve  on  the  rear  car.) 

99.  Q.  In  starting  out  a  passenger  train  from  an  in- 
spection point,  how  many  cars  must  have  the  brakes  in 
service? 

A.    Every  car  in  the  train. 

100.  Q.  When  might  you  cut  out  a  brake  upon  a  pas- 
senger car? 

A.  Never,  unless  it  gets  out  of  order  while  on  the  run, 
in  which  case  it  must  be  reported  to  the  inspector  at  the 
end  of  the  run.  or  upon  the  first  opportunity  which  may 
give  sufficient  time  to  repair  it. 

101.  Q.  If  a  hose  bursts  upon  the  run  what  must  be 
done,  if  the  train  is  in  a  safe  place? 

A.  The  hose  must  first  be  replaced  by  a  good  one,  and 
the  engineman  then  signaled  to  release  the  brakes.  The 
train  must  not  proceed  until  the  brakes  have  been  reoon- 
nected  and  tested  upon  the  train  to  see  that  all  are  work- 
ing properly. 

102.  Q.  If  the  train  is  not  in  a  safe  place  when  the 
hose  bursts,  what  must  be  done? 

A.  The  train  pipe  cock  immediately  ahead  of  t^c  burst 
hose  must  be  closed  and  the  engineman  signaled  to  release 
the  brakes.  The  brakes  at  the  rear  of  the  burst  hose  must 
then  be  released  by  bleeding  the  auxiliary  reservoirs,  and 
the  train  must  then  proceed  to  a  safe  place  to  replace  the 
hose  and  connect  up  the  brakes,  after  which  the  brakes 
must  be  tested. 

103.  Q.     If  the  train  breaks  in  two,  what  must  be  done? 
A.    The  cock   in   the  train   pipe  at  the  rear  end   of  the 

first  section  must  be  closed  and  the  engineman  signaled  to 
release  the  brakes.  The  two  parts  of  the  train  must  then 
be  coupled,  the  hose  connected  and  the  brakes  again  released 
by  the  engineman.  When  it  is  ascertained  that  the  brakes 
are  all  released,  the  train  may  proceed. 

104.  Q.  Explain  how  the  pressure-retaining  valves  are 
thrown  Into  action  or  thrown  out  of  action,  and  when  this 
must  be  done. 

A.  The  pressure-retaining  valve  is  thrown  into  action 
by  turning  the  handle  of  the  valve  to  a  horizontal  position. 
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and  it  is  thrown  out  of  action  again  by  placing  this  handle 
in  a  vertical  position  pointing  downward.  This  handle 
should  be  placed  in  a  horizontal  position  at  the  top  of  a 
heavy  grade,  and  it  should  always  be  returned  to  a  vertical 
position  at  the  foot  of  the  grade,  as  otherwise  the  brakes 
will  drag  on  any  cars  which  still  have  the  handle  of  the 
pressure-retaining   valve    in    the    horizontal    position. 

105.  Q.  If  the  brake  of  any  car  is  found  to  be  defective 
on  the  run.  how  should  you  proceed  to  cut  it  out? 

A.  By  closing  the  cock  in  the  cross-over  pipe  of  the 
quick-action  brake,  or  in  the  triple  valve  of  the  plain 
automatic  brake,  and  then  opening  the  release  cock  in  the 
auxiliary  reservoir  upon  that  car,  leaving  it  open,  if  a  pas- 
senger car,  or  holding  it  open  until  all  the  air  has  escaped 
from   it,   if  a  freight  car. 

106.  Q.  When  it  is  necessary  to  cut  out  a  defective 
brake  upon  a  car,  why  should  it  always  be  cut  out  at  the 
triple  valve  and  never  by  the  train-pipe  cock  at  the  end  of 
the  car,  even  if  it  is  the  last  car  of  the  train? 

A.  The  train  pipe  should  always  be  open  from  the  loco- 
motive to  the  rear  end  of  the  last  car,  so  that  if  the  train 
breaks  in  two  the  brakes  will  be  automatically  applied 
before  the  parts  of  the  train  have  separated  sufficiently  to 
permit  damage  to  be  done  by  their  coming  together  again, 
and  so  that  the  brakes  may  be  applied  with  the  conductor's 
valve   upon   any   car. 

107.  Q.  Should  the  train  pipe  burst  under  any  car,  what 
must  be  done? 

A.  The  train  must  proceed  to  the  nearest  switching 
point,  using  the  brakes  upon  the  cars  ahead  of  the  one 
with  the  burst  pipe,  where  the  car  with  the  burst  pipe 
must  be  switched  to  the  rear  of  the  train;  the  hose  must 
then  be  coupled  up  to  the  rear  car  and  the  cock  at  the 
rear  end  of  the  next  to  the  last  car  opened,  and  the  cock 
at  the  forward  end  of  the  last  car  closed,  so  that  if  the 
train  should  part  between  the  last  two  cars  the  brakes ' 
will  be  applied. 

108.  Q.  What  is  the  conductor's  valve,  and  what  is  its 
use? 

A.  It  is  a  valve  at  the  end  of  a  pipe  leading  from  the 
train-brake  pipe  upon  each  passenger  car;  it  is  to  be 
opened  from  the  car  in  any  emergency  when  it  is  necessary 
to  stop  the  train  quickly,  and  only  then.  When  used  it 
should  be  held  open  until  the  train  is  stopped,  and  then  it 
should  be  closed. 

109.  Q.  What  is  the  air  signal  for,  and  how  is  it  oper- 
ated? 

A.    It  is  to  signal   the  engineman,   in  place  of  the  old 
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gong  signal,  and  it  is  operated  by  pulling  directly  down- 
ward on  the  cord  for  one  second  and  releasing  immediately, 
allowing  three  full  seconds  to  elapse  between   pulls. 

110.  Q.  If  the  discharge  valve  on  the  air-signal  system 
is  out  of  order  or  leaking  on  any  car,  how  can  you  cut  it 
out? 

A.  By  closing  the  cock  in  the  branch  pipe  leading  from 
the  train-signal  pipe  to  the  discharge  valve;  to  do  so  the 
handle  of  this  cock  should  be  placed  lengthwise  with  the 
pipe. 

111.  Q.  How  is  the  slack  taken  up  so  as  to  secure  the 
proper  adjustment  of  piston  travel? 

A.  By  means  of  the  dead-truck  lever,  and  if  that  is  not 
sufficient,  one  or  more  holes  must  be  taken  up  in  the  under- 
neath connection  and  the  adjustment  then  made  by  the 
dead-truck  lever.  Where  automatic  slack  adjusters  are  ap- 
plied to  any  car,  such  adjuster  must  be  fully  released 
before  the  slack  is  taken  up  elsewhere. 

SPECIAL    FOB    INSPECTORS. 

112.  Q.  Do  you  understand  that  no  passenger  train 
may  be  started  out  with  any  of  the  brakes  cut  out  of 
service? 

A.     I    do. 

113.  Q.  Why  is  it  important  that  no  leaks  should  exist 
in  the  air  brake  service. 

A.  Because  they  would  interfere  with  the  proper  work- 
ing of   the   brakes  and   might  cause  serious  damage. 

114.  Q.  What  must  be  done  with  the  air  brake  or  air- 
signal  couplings  when  not  united  to  other  couplings,  on 
cars  equipped  with  dummy  couplings? 

A.  They  must  be  secured  in  the  dummy  coupling,  so 
that  the  face  of  the  dummy  coupling  will  cover  the  open- 
ing of  the  hose  coupling  so  as  to  prevent  dust  and  dirt 
from  entering  the  hose. 

115.  Q.  If  the  air  issues  from  the  exhaust  port  of  the 
quick-action  triple  valve  when  the  brakes  are  off,  what  is 
the  cause? 

A.  It  is  probably  due  to  dirt  on  the  rubber  seated  emer- 
gency valve. 

116.  Q.  How  often  must  the  cylinder  and  triple  valves 
be  examined,   cleaned   and   lubricated? 

A.  As  often  as  once  every  six  months  on  passenger  cars 
and  once  in  twelve  months  on  freight  cars.  The  dates  of 
the  last  cleaning  and  lubrication  must  be  marked  with 
white  paint  on  the  cylinders. 

117.  Q.  What  is  the  difference  between  the  quick-action 
passenger  and  freight  triple  valve? 
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A.  The  passenger  triple  valves  have  larger  ports  and 
slide  valves. 

118.  Q.  How  may  a  passenger  triple  valve  be  distin- 
guished? 

A.  By  having  one  exhaust  outlet,  or  suitable  lettering 
designating  the  class  of  service. 

119.  Q.  How  may  a  freight  triple  valve  be  distin- 
guished? 

A.    By  its  two  exhaust  outlets,  one  being  plugged. 

120.  Q.  When  should  the  graduating  spring  of  the  triple 
valve  be  replaced  with  a  new  one? 

A.  When  it  Is  worn  or  rusted  out,  or  not  of  standard 
size. 

121.  Q.  To  what  travel  of  piston  must  the  brakes  be 
adjusted? 

A.  Not  less  than  six  inches,  and  this  adjustment  must 
be  made  whenever  the  piston  travel  is  found  to  exceed  nine 
inches. 

122.  Q.  How  is  the  slack  taken  up  so  as  to  secure  this 
adjustment? 

A.  By  means  of  the  dead-truck  lever,  and  if  that  is  not 
sufficient  one  or  more  holes  must  be  taken  up  in  the  under- 
neath connection  and  the  adjustment  then  made  by  the 
dead-truck  lever.  Where  automatic  slack  adjusters  are  ap- 
plied to  any  car,  such  adjuster  must  be  fully  released  before 
the  slack  is  taken  up  elsewhere. 

123.  Q.  What  are  the  different  holes  in  the  outer  end 
of  the  cylinder  levers  for,  and  why  must  the  connections 
be  pinned  to  the  proper  hole  for  each  car. 

A.  These  holes  are  to  enable  the  adjustment  of  the 
brake  pressure  to  be  made  according  to  the  weights  of  the 
different  cars.  The  connection  must  be  made  to  the  proper 
hole  in  each  case,  according  to  the  weight  of  the  car,  so 
as  to  give  proper  braking  power,  otherwise  the  brake  will 
be  inefficient,  or  the  wheels  may  be  slid  under  the  cars. 

124.  Q.  How  many  sizes  of  high  speed  brake-reducing 
valves  are  there  in  use,  and  how  will  it  be  known  to  which 
size  of  cylinders  they  should  be  connected? 

A.  There  are  three  sizes,  namely,  one  for  8-inch,  one  for 
10-inch  and  12-inch,  and  a  third  for  14-inch  and  16-inch 
cylinders,  and  they  can  be  distinguished  by  the  raised  fig- 
ures cast  on  their  body. 

126.  Q.  To  what  pressure  must  the  high  speed  brake- 
reducing  valve  be  adjusted  on  passenger  equipment  carsY 

A.    The  authorised  pressure^ 


CHAPTER  Xn. 


CODE  OF  RULES  GOVERNING  THE  CONDITION  OF,  AND 
REPAIRS  TO,  FREIGHT  AND  PASSENGER  CARS  FOR 
THE  INTERCHANGE  OF  TRAFFIC  AS  ADOPTED  BY 
THE   MASTER  CAR  BUILDERS '   ASSOCIATION. 

These  rules  make  car  owners  responsible  for,  and  there- 
foce  chargeable  with,  the  repairs  to  their  cars  necessitated 
by  ordinary  wear  and  tear  in  fair  service,  so  that  defect 
cards  will  not  be  required  for  any  defects  thus  arising. 

Railroad  companies  handling  cars  are  responsible  for 
damage  done  to  any  car  by  unfair  usage,  derailment  or 
accident,  and  for  improper  repairs  made  by  them,  and  they 
should  make  proper  repairs  at  their  own  expense,  or  issue 
defect  card  covering  all  such  damage  or  improper  repairs. 

CARE    OP    FOREIGN    FREIGHT    CARS. 

Rule  1.  Each  railway  company  shall  give  to  foreign 
cars,  while  on  its  line,  the  same  care  as  to  oiling,  packing 
and  inspection,  that  it  gives  to  its  own  cars. 

INTERCHANGING     FREIGHT     CARS. 

Rule  2.  Cars  offered  in  interchange  must  be  accepted 
if  in  safe  and  serviceable  condition,  the  receiving  road  to 
be  the  Judge  in  cases  not  provided  for  in  Rules  3  to  54, 
inclusive. 

INSTRUCTIONS   FOR   INSPECTORS. 
rSE    OF    DEFECT    CARD. 

Rule  3.  Defect  cards  shall  be  3%  inches  by  8  inches, 
and  of  the  form  shown  below.  They  should  be  printed  in 
red  ink  on  both  sides,  and  shall  be  filled  in  on  both  sides 
with  ink  or  black  indelible  pencil.  The  cards  must  plainly 
specify  in  full  each  item  for  which  charges  are  authorized, 
indicating  on  which  end  of  the  car  the  defects  exist.  The 
end  of  the  car  upon  which  the  brake  stafF  is  located  shall 
be  known  as  "B'*  end,  and  the  opposite  end  shall  be  known 
as  "A"  end.  Where  there  are  two  brake  staffs  on  same 
car,  the  end  toward  which  the  cylinder  push  rod  travels 
shall  be  known  as  "B"  end. 
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M.  C.  B.  Defect  Cabd. 
{Name  of  Road.) 

Car  No Date 

Initial Line 


Will  be  received  at  any  point  on  this  company's  lint 
with  the  following  defects: 


Note-FUl  in  de- 
fects OD  both  sides 
with  Ink  or  bUck 
indelible  pencil. 
Attach  this  card 
with  four  tacks  on 
outsioe  face  of  in- 
termediate rtll,  be- 
tween cross-tie  tim- 
bers. 


Inspector   at 


OQ 


o 

tod* 

00 


Rule  4.  Defect  cards  shall  not  be  required  for  defects 
for  which  owners  are  responsible,  except  for  missing  mate- 
rial on  cars  offered  in  interchange,  as  provided  for  In  Rules 
27  and  39,  neither  shall  they  be  required  of  the  delivering 
road  for  improper  repairs  that  were  not  made  by  It,  with 
the  exception  of  the  cases  provided  for  in  Rules  31,  40,  4x, 
42  and   43. 

Rule  5.  If  a  car  has  defects  for  which  the  owners  are 
not  responsible,  but  which  do  not  render  it  unsafe  to  run, 
nor  unsafe  to  trainmen,  nor  to  any  lading  suitable  to  the 
car,  the  receiving  road  may  require  that  a  defect  card  be 
securely  attached  to  the  car  with  four  tacks,  preferably  on 
the  outside  face  of  intermediate  sill,  between  cross-tie  tim- 
bers. 

Rule  6.  Duplicate  defect  cards  shall  be  furnished  for 
lost  or  illegible  cards. 

WHEELS. 
DEFECTH    OF   WHEELS   WHICH   JUSTIFY   RENEWAL. 

Otoners  responsible  (Rules  7  to  IS): 

Rule  7.  Shelled  out;  wheels  with  defective  treads  on 
account  of  pieces  shelling  out;  If  the  spots  are  over  2H 
inches,  or  are  so  numerous  as  to  endanger  the  safety  of  the 
wheel. 

Rule  8.  Seams  1  inch  long  or  over  at  a  distance  of  ^ 
inch  or  less  from  the  throat  of  the  flange,  or  seams  S  or 
more  inches  long  on  any  other  point  of  the  tread. 

Rule   9. — Worn   through   chill:    when   the   worn   spot   ex- 
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ceeds  2^  Inches  In  length.  Care  must  be  taken  to  distill- 
guish  this  defect  from  flat  spots  caused  by  sliding  wheels. 

Rule  10.  Worn  flange:  wheels  under  cars  of  80,000 
pounds  capacity  or  under,  with  flanges  having  flat  vertical 
surfaces  extending  more  than  1  inch  from  tread,  or  flange 
1  inch  thick  or  less.  Wheels  under  cars  of  over  80,000 
pounds  capacity  with  flanges  having  flat  vertical  surfaces 
extending  more  than  %  inch  from  tread,  or  flange  less 
than  1  1-16  Inches  thick.     (See  Figs  195  and  196.) 

Rule  11.  Thick  flange:  flange  over  1  7-16  inches  thick. 
This  does  not  apply  to  wheels  cast  prior  to  September  1, 
1894.     (See  Fig.  193.) 

Rule  12.  Tread  worn  hollow:  if  the  tread  is  worn  suf- 
ficiently hollow  to  render  the  flange  or  rim  liable  to  break- 
age. 

Rule  13.  Burst:  if  the  wheel  is  cracked  from  the  wheel 
fit,  outward,  by  pressure  from  the  axle. 

Rule  14.  Broken  flange,  caused  by  seams,  worn  through 
chill  or  worn  flange     See  also  Rules  20  and  21. 

Rule  15.  Broken  or  chipped  rim,  caused  by  defective 
casting,  if  the  tread,  measured  from  the  flange  at  a  point 
%  inch  above  tread,  is  less  than  3%  inches  in  width.  (See 
Fig.  197.)     See  also  Rules  20  and  21. 

Rule  16.  Cracked  tread,  cracked  plate,  one  or  more 
cracked  brackets,  or  broken  In  pieces  under  fair  usage. 
See  also  Rule  20. 

Rule  17.  Wheels  loose  or  out  of  gauge.  (See  Figs.  198 
and  199.) 

Rule  18.  Chipped  flange:  if  chip  is  on  the  outside  of  the 
flange  and  exceeds  1%  inches  in  length  and  ^  inch  in  width, 
or  if  it  extends  %  inch  past  the  center  of  flange. 

Delivering  Company  responaiJtle  (Rules  19  and  20): 

Rule  19.  Flat  sliding:  if  the  spot  caused  by  sliding  is 
2^  Inches  or  over  in  length.  (Care  should  be  taken  to 
distinguish  this  defect  from  worn  through  chiU.) 

Rule  20.  Broken  flange,  except  as  in  Rule  14;  ohipped 
flange,  if  chip  is  on  throat  side  of  flange,  and  exceeds  IV2 
inches  in  length  and  %  inch  in  width,  or  If  it  extends  % 
inch  past  the  center  of  flange;  broken  rim,  if  not  caused 
by  defective  casting;  if  the  tread,  measured  from  the  flange 
at  a  point  %  inch  above  tread,  is  less  than  3%  inches  in 
width  (see  Fig.  197),  or  any  breakage  caused  by  unfair 
usage,  derailment  or  accident. 

Rule  21.  The  determination  of  flat  spots,  worn  flanges 
and  chipped  treads  shall  be  made  by  a  gauge  as  shown  In 
Fig.  192.  The  determination  of  thick  flanges  shall  be  made 
by  a  gauge  as  shown  applied  to  M.  C.  B.  standard  wheel 
tread  and  flange  in  Fig.  193. 


M.  C.  B.  RULEB. 


2S7 


The  following  engravings  of  the  wheel  defect  gauge  (Fig. 
192),  show  the  method  of  using  It: 

For  wheels  under  cars  of  80,000  pounds  capacity  or  under 
with  flanges  1  inch  thick  or  less;  over  80,000  pounds  capacity 
with  flanges  less  than  1  1/16  inches  thick. 

For  wheels  under  cars  of  80,000  pounds  capacity  or  under, 
1  inch  from  tread;  over  80,000  pounds  capacity,  %  inch 
from  tread. 
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Fig.  192 
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M.   C.  B.  WHEEL  DEFECT  GAUGE. 


Fig.  193 
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Owners  responaitile  (Rules  22  and  29): 

Rule  22.  Ailea  brokeo,  or  bavlng  seamy  journala,  fillets 
at  the  back  ahoulder  worn  out,  or  with  collars  broken  or 
worn  to  14  Inch  or  less,  under  tair  usage 


Fig.  194 


Fig.  1»5 


V  uAuuma  woB.x  flamoeb. 


Fig.  196 

HETHOD  or  OAUOINO  WOBN  F1.A1MC9. 
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Fig.  197 

METHOD  OF   OACQINQ   CHIPPKn  RIMS, 


Fig.  199 
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Rule  23.    Axles  less  than  the  fol.owing  prescribed  limits: 


icity  of  Car. 

Journal. 

Wheel  Seat. 

Center. 

100,000 

5 

inches. 

6%  inches. 

5%  inches. 

80,000 

4% 

6% 

5  5-16  " 

70,000 

4 

5% 

4%       '• 

60,000 

3% 

5 

4%       " 

60,000 

3H 

4% 

4%       " 

40,000 

3% 

4% 

3%      " 

30,000 

3 

4% 

3%       " 

20,000 

2% 

4% 

3%      " 

All  cars  to  have  their  capacity  stenciled  on  them. 

Delivering  Company  respomible  (Rule  24): 
Rule    24.    Cut    Journals,    axles    bent    or    axles    rendered 
unsafe  by  unfair  usage,  derailment  or  accident. 

TRUCKS. 

DEFECTS    OF    TRUCKS    WHICH    JUSTIFY    REPAIRS     IF    OWNERS     ARE 

RESPONSIBLE,    OB   REPAIRS    OR   CARDING    IF   DELIVERING 

COMPANY    IS    RESPONSIBLE. 

Owners  responsible  (Rule  25): 

Rule  25.  Defective,  missing  or  worn-out  parts  of  trucks 
not  elsewhere  provided  for,  which  have  failed  under  fair 
usage,  or  if  any  part  of  the  truck  frame  or  attachments 
is  less  than  2%  inches  above  the  top  of  the  rail. 

Delivering  Company  responsible  (Rules  26,  27 ,  28): 

Rule  26.  Damage  of  any  kind  to  the  truck  due  to  unfair 
usage,   derailment  or  accident. 

Rule  27.  Material  missing  from  trucks  of  cars  offered  in 
interchange. 

Rule  28.  Journal  bearings  and  Journal  box  bolts  which 
require  renewal  by  reason  of  change  of  wheels  or  axles 
for  which  the  delivering  company  is  responsible,  regardless 
of  the  previous  condition  of  the  bearings. 

BRAKES. 
DEFECTS   OF   BRAKES    WHICH   JUSTIFY  REPAIRS. 

Ou^ners  responsible  (Rules  29,  30): 

Rule  29.  Defective,  missing  or  worn  out  parts  of  brakes, 
not  elsewhere  provided  for,  which  have  failed  under  fair 
usage,  except  missing  material  on  cars  offered  in  interchange. 

Rule  30.  Cylinder  or  triple  valves  of  air  brake  cars  not 
cleaned  and  oiled  within  twelve  months  and  the  date  of 
last  cleaning  and  oiling  marked  on  the  brftk«  cylinder  wltb 
white  paint. 
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Delivering  Company  responsible  (Rules  31,  32,  33): 

Rule  31.  If  1-inch  hose  and  fittings  are  found  on 
1^-inch  train  pipe. 

Rule  32.  Missing  or  torn  air  brake  hose  or  missing  or 
broken  air  brake  fittings,  angle  cocks,  cut-out  cocks,  cylinders 
and  reservoirs,  triple  valves,  release  valves,  and  pressure 
retaining  valves  or  parts  of  any  of  these  items. 

Rule  33.  Damage  to  any  part  of  the  brake  apparatus 
caused  by  unfair  usage,  derailment  or  accident. 

Owners  responsibility  qualified  (Rule  34): 

Rule  34.  If  the  car  has  air  signal  pipes  or  air  brake 
pipes  but  no  air  brakes,  the  hose  and  couplings  on  the  car 
are  at  owner's  risk,  unless  the  car  is  stenciled  that  it  is 
so  equipped. 

BODIES. 

DEFECTS     OF    BODIES     WHICH     JUSTIFY     BEPAIBS     IF     0WNEB8     ABE 

BESFONSIBLE,    OR    BEPAIBS    OB    CABDINO    IF 

DELIVEBINQ    00MPA17T    IS    BESFON8IBLE. 

Ovmers  responsible  (Rules  So,  S6,  S7): 

Rule  35.  Locks,  side  doors,  end  doors,  roof  doors,  grain 
doors  and  all  inside  or  concealed  parts  of  cars  missing  or 
damaged  under  fair  usage,  and  failure  or  loss  under  fair 
usage  of  any  part  of  the  body  of  the  car,  except  as  pro- 
vided for  in  Rules  39  and  85. 

Rule  36.  Cars  not  within  the  limits  of  standard  height 
for  couplers,  31%  Inches  to  34%  inches  for  standard  gauge 
cars. 

Rule  37.  Steps,  ladders,  handholes  or  running  boards 
in  bad  order  or  insecurely  fastened,  or  absence  of  grab- 
irons  or  handholds  as  required  by  law.  Handholds  or 
grabirons  must  be  of  wrought  iron  or  steel  and  secured  by 
bolts  or  lag  screws. 

Delivering  Company  responsible  (Rules  38,  39,  J^O,  J^l,  Jf2,  43): 

Rule  38.  Damage  of  any  kind  to  the  body  of  the  car 
due  to  unfair  usage,  derailment  or  accident. 

Rule  39.  Material  missing  from  body  of  cars  offered  In 
interchange,  except  locks,  side  doors,  grain  doors  and  all 
inside  or  concealed  parts  of  car. 

Rule  40.  M.  G.  B.  couplers  not  equipped  with  steel  or 
wrought  iron  knuckles. 

Rule  41.  Cars  Intended  to  be  equipped  with  metal  brake 
beams  and  so  stenciled,  if  found  with  wooden  brake  beams. 

Rule  42.  Cars  equipped  with  M.  C.  B.  couplers  having 
pocket  rear  end  attachments  and  so  stenciled,  if  found  with 
call  pin  attachments  Instead  of  pocket. 

Rule  43.  Uncoupling  attachments  of  M.  C.  B.  couplers 
offered  in  interchange  must  be  made  operative  before  moving 
from  interchange  points. 
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IMPBOPER     BEEAIBS. 

Company  making  repairs  fesponsible  (Rules  44,  45): 
Rule  44.    Any  company  making  improper  repairs  is  solely 

responsible  to  the  owners,  with   the  exception  of  the  cases 

provided  for  in  Rules  31,  40,  41,  42  and  43. 

Rule    45.     The   company   making   such    improper   repairs 

shall   place   upon   the   car,  at   the   time   and   place   that   the 

work   is   done,   an   M.   C.   B.   defect   card,   which   card   shall 

state   the   wrong  material   used. 

COMBINATIONS     OF     DEFECTS     WHICH     DENOTE     UNPAM     USAGE     IP 

CAUSED    AT    ONE    AND    THE    SAME    TIME    AND 

AT  THE  SAME  END  OF  CAB. 

Rule  46.  Damaged  coupler,  accompanied  by  damage  to 
cither  coupler  stop,  filing  block,  draft  timber  or  its  substi- 
tute or  end  sill. 

Rule  47.  Damaged  coupler  pocket,  accompanied  by 
damage  to  either  draft  timber  or  its  substitute,  or  end  sill. 

Rule  48.  Damaged  coupler  stop  or  filling  block,  accompa- 
nied by  damage  to  either  coupler  or  end  sill. 

Rule  49.  Damaged  draft  timber  or  its  substitute,  accom- 
panied by  damage  to  either  coupler,  coupler  pocket  or  to 
end   sill. 

Rule  50.  Damaged  wood  or  iron  buffer  block,  accom- 
panied by  damage  to  end  sill. 

Rule  51.  Damaged  end  sill,  accompanied  by  damage  to 
either  coupler,  coupler  pocket,  coupler  stop,  filling  block, 
draft  timber  or  Its  substitute,  wood  or  iron  buffer  block,  or 
longitudinal  sill. 

Rule  52.  Damaged  longitudinal  sill,  accompanied  by 
damage  to  end  sill. 

Rule  53.  Damaged  longitudina}  sills,  if  necessitating 
replacement  or  splicing  of  more  than  two  sills. 

Rule  54.  Damaged  corner  and  end  posts,  if  necessitating 
the  replacement  of  or  repairs  to  more  than  two  end  or  two 
corner  posts  at  one  end,  or  more  than  one  end  and  one  cor- 
ner post  at  same  end  of  car. 

The  word  "coupler"  in  the  above  rules,  46  to  54,  inclu- 
sive, means  the  coupler  body  or  knuckle. 

INSTBUCTIONS    TO    REPAIBMEN. 

Rule  55.  Any  car  having  defects  which  render  it  unsafe 
to  run,  unsafe  to  trainmen,  or  to  any  lading  suitable  to  the 
car,  may  be  repaired. 

Rule  56.  Repairs  to  foreign  cars  shall  be  promptiy 
made,  and  the  work  shall  conform  in  detail  to  the  orig- 
inal construction,  and  with  the  quality  of  material  origin- 
ally  used,   except  that   malleable   iron   M.    C.   B.   standards 
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may  be  substituted  for  gray  iron  M.  C.  B.  standards,  and 
gray  iron  may  be  used  in  place  of  malleable  where 
gray  iron  is  an  M.  C.  B.  standard,  provided  that  in  substi- 
tuting malleable  iron  for  gray  iron  the  price  of  gray 
iron  is  used,  and  except  as  provided  for  in  Rules  60  and 
61. 

Rule  67.  In  repairing  damaged  cars  M.  C.  B.  standards 
may  be  used  when  of  dimensions  that  do  not  Impair  the 
strength  of  the  cars,  in  lieu  of  the  parts  forming  its 
original  construction.  When  using  materials  for  repairs  to 
foreign  cars  for  which  the  Master  Car  Builders'  Association 
has  adopted  specifications  as  a  standard,  the  materials  must 
comply  with  the  requirements  of  these  specifications. 

Rule  68.  In  making  repairs  for  which  owners  are 
responsible,  30-inch  and  36-inch  wheels  may  be  replaced 
with  33-inch  wheels,  if  practicable.  If  changes  are  neces- 
sary in  order  to  bring  the  car  to  the  proper  height,  the 
cost  of  so  doing  shall  also  be  chargeable  to  the  car  owner. 

Rule  59.  Couplers  of  the  vertical  plane  type  other  than 
M.  C.  B.  replaced  with  M.  C.  B.  standard,  the  expense 
of  alteration  thus  necessitated  shall  be  chargeable  to  car 
owners. 

Rule  60.  When  M.  C.  B.  couplers  of  another  make  are 
placed  upon  a  car,  the  uncoupling  arrangements  shall  be 
made  operative  at  the  expense  of  the  company  making  the 
repairs. 

Rule  61.  When  M.  C.  B.  couplers,  knuckles,  metal  brake 
beams,  wheels  or  axles  are  replaced  under  conditions  which 
make  them  chargeable  to  the  owner,  it  must  be  plainly 
stated  on  the  repair  card  and  stub  whether  the  material  is 
new  or  second   hand. 

Rule  62.  Any  company  finding  cars  not  within  the  limits 
of  standard  height  for  couplers  may  make  repairs  and 
charge  to  owners.  Cars  should  be  adjusted  in  height  when 
empty,  as  far  as  possible,  and  in  order  to  Justify  a  bill 
for  this  work  under  the  Rules  of  Interchange  an  empty  car 
measuring  32%  inches  or  less  should  be  adjusted  to 
34 H  inches,  or  within  %  inch  thereof,  and  when  it  is  neces- 
sary to  alter  a  loaded  car  it  should  be  adjusted  to  33% 
inches  or  within  %  inch  thereof,  or  as  nearly  as  possible  to 
such  height  as  will  bring  it  to  34%  inches  when  the  car  is 
unloaded,  the  height  to  be  measured  from  top  of  the 
rails  to  the  center  line  of  the  coupler  shank. 

Rule  63.  Center  sills  or  draft  timbers  must  not  be 
spliced.  All  other  sills  may  be  spliced  once.  When  the 
sills  are  less  than  12  Inches  in  depth  the  plan  shown  in  Fig.  200 
is  to  be  followed: 

When  the  sills  are  12  inches  or  more  in  depth  the  plan 
shown  in  Fig.  201  is  to  be  followed: 
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The  splice  may  be  located  either  side  of  body  bolster,  but 
the  nearest  point  of  any  splice  must  not  be  within  12  inches 
of  same.  The  splicing  of  two  adjacent  sills  at  the  same  enU 
of  the  car.  or  the  splicing  of  any  sill  between  cross-tie  timbers, 
will  not  be  allowed. 

Rule  64.  Wheels  on  the  same  axle  must  be  of  the 
same  circumference. 

Rule  65.  New  wheels  must  not  be  mated  with  second 
hand  wheels. 


iff.  200 

SPLICING   SILLS. 


Fig.  201 


SPLICING    SILLS. 


Rule  66.  Prick  punching  or  shimming  the  wheel  fit 
must  not  be  allowed. 

Rule  67.  The  wheel  seats  of  foreign  axles  must  not 
be  reduced  more  than  1/16  inch  to  fit  the  wheels,  and  in  no 
case  must  they  be  reduced  below  the  limits  given  in  Rule 
23. 

Rule  68.  Any  company  repairing  foreign  cars  with  wrong 
material,  and  not  in  compliance  with  the  Rules  55  to  68. 
inclusive,  shall  be  liable  to  the  owners  for  the  cost  of 
changing  such  car  to  the  original  standard,  or  to  the 
requirements  of  these  rules,  except  that  companies  applying 
axles  smaller  than  the  limits  given  in  Rule  23  shall 
not  be  held  responsible  for  improper  repairs  if  the  car  is 
not  stenciled  showing  the  capacity  of  the  car. 

Rule  69.  In  replacing  air  brake  hose  on  foreign  cars 
(or  which  bills  are  made,  new  hose  must  be  used, 
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Rule  70.  If  the  weight  of  a  car  is  found  to  vary  more 
than  500  pounds  from  the  light  weight  stenciled  on  the  car. 
a  railroad  company  having  the  car  in  its  possession  may 
weigh  and  restencil  the  car,  making  a  charge  for  each  car 
weighed  and  so  reported.  The  railroad  company  making 
the  bill  shall  notify  the  owner,  giving  the  date  and  point 
at  which  the  reweighing  was  done. 

Rule  71.  Cars  undergoing  extraordinary  repairs,  such 
as  sills,  resheathing,  roofing,  etc.,  must  be  reweighed  and 
restenciled  by  the  company  having  the  car  in  its  possession  at 
its  own  expense,  and  the  owner  notified. 

Rule  72.  When  second  hand  axles  are  applied  under  con- 
ditions which  make  them  chargeable  to  the  owners,  the 
diameters  of  journals  of  such  axles  applied  must  not  be 
less  than  %  inch  above  the  limit  dimensions  given  in  Rule 
23. 

Rule  73.  When  two  or  more  cars  chained  together,  or 
any  cars  which  require  switch  chains  to  handle  them,  a^ 
delivered  at  an  interchange  point,  the  receiving  road  shall 
deliver  to  the  delivering  road  at  the  time,  an  equivalent 
number  of  switch  chains  of  the  same  size  as  the  chains 
BO  used  on  the  cars  delivered,  or,  in  lieu  thereof,  furnish  a 
defect  card  for  such  chains. 

USB  OB  REP  Am  CARD. 

Rule  74.  When  repairs  of  any  kind  are  made  to  for- 
eign cars  a  repair  card  shall  be  securely  attached  to  out- 
side face  of  intermediate  sill  between  cross-tie  timbers.  This 
card  shall  specify  fully  the  repairs  made,  and  reason  for 
same,  the  date  and  place  where  made,  and  name  of  road 
making  repairs;  also  show  location  of  parts  repaired  or 
renewed.  The  end  of  car  on  which  brake  staff  is  located 
shall  be  known  as  "B"  end,  and  the  opposite  end  as  "A" 
end.  Where  there  are  two  brake  staffs  on  the  car,  the 
end  toward  which  the  cylinder  push  rod  travel?  shall  be 
known  as  "B"  end.  The  card  shall  be  provided  with  a 
stub,  which  will  duplicate  information  on  the  card,  and 
stubs  must  be  forwarded  with  the  bill. 

If  no  bill  is  to  be  rendered,  the  repair  card  stub  must 
be  forwarded  on  or  before  the  twentieth  day  of  each 
month,  with  the  words  "no  bill"  written  across  the  face  of 
the  repair  card  stub.  In  case  it  is  not  the  intention  to 
render  bill,  the  words  "no  bill"  shall  be  written  across 
the  face  of  the  repair  card. 

Rule  75.  The  repair  card  shall  be  3^  by  8  Inches,  and 
the  stub  3%  by  4  inches.  The  card  shall  be  printed 
on  both  sides  in  black  ink,  and  shall  be  filled  in  on 
both  sides  with  ink  or  black  indelible  pencil,  and  be  pf 
the  following  form; 
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The  cards  and  stubs  must  state  whether  solid  or  filled 
Journal  bearings  are  applied  or  removed. 

Rule  76.  Any  road  making  partial  repairs  of  defects 
on  a  car  which  are  covered  by  defect  cards  will  have  the 
defects  repaired  crossed  off  the  original  card  with  ink  or 
indelible  pencil  and  card  placed  back  on  car.  A  copy  of  the 
card  accompanying  the  bill  with  the  defects  which  were  not 
repaired  crossed  off  will  be  sufficient  authority  to  bill. 

Rule  77.  Duplicate  repair  cards  shall  be  furnished  for 
lost  or  illegible  cards. 

INSTRUCTIONS    FOB  BILLING. 

Rule  78.  Bills  may  be  rendered  for  work  done  under 
Rule  55,  except  in  cases  where  owners  are  not  responsible 
and  the  car  bears  no  defect  card  covering  the  defects 
repaired,  stating  upon  the  bill  the  date  and  place  where 
the  repairs  were  made;  the  repair  card  stub  or  defect  card 
to  accompany  the  bill. 

Rule  79.  Car  owners  may  require  receipt  of  repair  card 
or  stub  before  payment  of  bill  for  repairs. 

Rule  80.  For  repalT«  made  on  defect  cards,  the  card 
must  accompany  the  bill  as  voucher  for  the  work  done,  but 
no  bill  shall  be  rendered  for  repairs  which  have  not 
been  made. 

Rule  81.  When  improper  repairs  of  owner's  defects  have 
been  made  and  bill  rendered,  the  owner  may  counter  bill 
against  the  company  making  the  wrong  repairs  for  the  cost 
of  changing  the  car  to  the  original  standard,  or  to  the  require- 
ments of  Rules  55  to  77,  inclusive,  if  the  work  is  done. 

Rule  82.  When  improper  repairs  of  defects  for  which*, 
owners  are  not  responsible  are  made,  the  owner  may  make 
bill  against  the  company  making  the  improper  repairs  <or 
the  cost  of  changing  the  car  to  the  original  standard,  or  to 
the  requirements  of  Rules  55  to  77,  inclusive,  if  the  work 
is  done. 

Rule  83.  The  evidence  of  a  Joint  inspector  or  the  joint 
evidence  of*  two  persons,  one  representing  the  owner  of  the 
car,  and  the  other  representing  the  delivering  road,  that 
the  repairs  are  not  proper,  shall  be  final.  A  Joint  evidence 
card  shall  be  used  for  this  purpose,  which  shall  describe 
and  show  location  of  parts  repaired  or  renewed.  The  end 
of  the  car  on  which  the  brake  staff  is  located  shall  be  known 
as  "B"  end,  and  the  opposite  end  as  "A"  end.  Where 
there  are  two  brake  staffs  on  the  car,  the  end  toward  which 
the  cylinder  push  rod  travels  shall  be  known  as  "B"  end. 
This  card  shall  be  of  the  following  form: 
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THE. 


RAILWAY  CO. 


Report  of  Improper  Repairs  to Cars. 


Station 190. . 


Car  No. . . Initial. . . Received  from R*y.    At . . . Date . . .  190.. 


Description  of  wrong  Repairs 


How  Repairs  should  be  made 


Show  how  Carded  on  other  Side. 
We  Certify  Above  to  be  Correct. 


. . ,  Inspector  for R'y. 

. .  .Inspector  for R'y. 
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THE RAILWAY  00. 

M.  C.  B.  Defect  Card.    Issued  by R'y.   At Date 190 . . 


Inspector Reading  as  follows , 


M.  C.  B.  Repair  Card.  Issued  by R'y.  At. . . .Date. . .  .190. . 

Inspector Reading  as  follows 


Disposition  of  Car. 
Carded  to Shop;  Repaired;  went  forward  without  Repairs. 


Rule  84.  The  joint  evidence  card,  accompanied  by  a  ^ 
proper  repair  card,  upon  which  a  bill  has  been  made,  shall 
be  used  as  authority  for  rendering  bill,  but  if  unaccom- 
panied by  such  repair  card,  the  joint  evidence  card  shall 
be  sent  to  the  company  against  which  the  evidence  has 
been  presented,  and  it  shall  furnish  a  defect  card  covering 
the  wrong  repairs  if  it  made  them. 

Rule  85.  Bills  may  be  rendered  against  car  owners  for 
the  labor  only  of  replacing  couplers,  brake  beams  (including 
their  attachments,  such  as  shoes,  heads,  key  bolts,  jaws 
and  hangers),  brake  levers,  top  and  bottom  brake  rods  that 
have  been  lost  on  the  line  of  the  company  making  the 
repairs.  Coupler  springs,  followers  and  yokes  may  be 
included  in  the  above,  providing  they  have  been  lost  with 
the  couplers. 

Rule  86.  In  making  bills  under  these  rules,  the  infor- 
mation necessary  for  the  car  department  should  be  embodied 
on  the  following  forms,  whether  the  same  is  made  as  a  btU 
or  a  statement  to  acoompaay  a  bill* 
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Secondhand. 

Scrap- 

17.50 

95.00 

6.75 

4.50 

13.50 

7.75 

11.00 

6.50 

7.75 

6.25 

6.50 

4.50 
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Rul6  87.  Bills  rendered  for  wheels  and  axles  shall  be 
In  accordance  with  the  following  schedule  of  prices  for 
material,  with  the  proper  debits  and  credits: 

New. 

One  364nch  wheel  110.00 

One  334nch  wheel    8.50 

One  axle,  100,000  lbs 24.00 

One   axle,   80,000   lbs 19.00 

One   axle,   60,000   lbs 14.00 

One  axle,  50,000  lbs.  (or  under)  12.00 

and  with  an  additional  charge  for  all  labor  for  each  pair 
of  wheels  and  axles  removed  from  all  arch  bar  trucks  of 
'  $1.75,  and  from  all  solid  pedestal  trucks  of  $2.00.  If  new  wheels 
and  axles  are  substituted  for  secondhand  wheels  and  axles, 
proper  charges  and  credits  shall  be  allowed,  although  such  sub- 
stitution be  made  on  account  of  only  one  loose  or  defective 
wheel,  or  a  defective  axle,  with  the  following  exceptions: 
In  case  the  owner  of  a  car  removes  a  damaged  wheel  or 
axle,  no  charge  shall  be  made  for  any  difference  in  value 
between  the  parts  used  and  those  removed  that  are  not 
damaged. 

Rule  88.  If  car  owner  elects  on  account  of  improper 
repairs  to  remove  M.  C.  B.  standard  axles  suitable  to  the 
capacity  of  the  car,  he  shall  make  charge  for  secondhand 
axles  and  allow  credit  for  secondhand  axles  if  they  are  in 
good  order.  Axles  removed  below  the  journal  limit  of 
100,000  pounds,  80,000  pounds,  60,000  pounds  and  40,000  pounds 
capacity  to  be  credited  as  scrap  when  removed. 

Rule  89.  Bills  for  wheel  and  axle  work  must  make 
specific  mention  of  each  axle  and  wheel  removed  or  applied. 

Rule  90.  Bills  which  do  not  embody  all  the  information 
called  for  by  the  headings  of  the  columns  may  be  declined 
until  made  to  conform  to  the  requirements  of  the  rule.  If 
no  marks  are  found  on  wheels  or  axles  removed,  a  notation 
to  that  effect  must  be  made  on  face  of  bill. 

Rule  91.  In  noting  on  bills  the  cause  of  removal  of 
wheels  and  axles,  the  terms  used  in  Rules  7  to  24,  inclusive, 
shall  be  used,  and  the  dimensions  of  the  defect  or  varia- 
tion from  the  prescribed  limits  should  be  carefully  speci- 
fied. 

Rule  92.  Bills  for  repairs  made  under  these  rules  and 
for  material  furnished  shall  be  in  conformity  with  schedules 
of  prices  and  credits  for  the  articles  enumerated  below: 

Material.  Charge.     Credit. 

Air-brake    hoee,    1^    inch,    complete    with    flttlngs 

applied  to  car  $2.00  

Air-brake  hose,  1%  inch,  credit  for  fittings  for  same     $  .80 

Air-brake  hose,  1  inch,  complete  with  fittings  applied 

t»  car    1.75  

Air-brake  bose,  1  Inch,  credit  for  fittings  for  same go 

Angle  eoA 1.40  

Angle  eocik  handle    ^  
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•I 
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Material.  Charge.      Credit. 


Auxiliary  reservoir    $  2.45  

Bolts,   nuts,   and   forgings.   flnisiied    per  lb.  .03  %c. 

Brake  shoes  applied;  no  credit  for  scrap   .30  

Brake  shoe   key,   applied;  no   credit  for   scrap    ....  .05         

Castings,  rough  iron per  lb.  .01  *%  6-lOc. 

malleable  iron    "  .03  He 

steel    "  .04%  %c. 

Chain    "  .06  .01 


Coupling,  dummy    .10 

Coupler,  M.  C.   B.,   complete,  new,   malleable  iron..        7.25         

Coupler,   M.    C.    B.,    complete,   new,   steel 8.25         

Coupler  body,  one,  new,   malleable  iron 5.25  .90 

Coupler   body,    one,   new,    steel 6.25  1.05 

Coupler  knuckle    1.75  .45 

Other  individual   malleable,   wrought  or   steel   part.s, 

per  lb.  .03  »4      

Cut-out  cock    1.20  

Cut-out  cock   handle    .08  

Cylinder,  body   (8  by   11  inches)    1.60         

piston  and  rod    .95         

"  piston    follower     .10         

*'  piston  packing  leather    .40         

•*  •*  "  "       expander 05         

piston    release    spring     .50         

non-pressure  head    .50         

gasket     .06  

Door,    for   end   of   box   or   stock  car,    wooden,   each, 

applied ;  no  credit  for  scrap   1.75         

Door,  for  end  of  box  or  stock  car,  ventilated  (wooden 

frame  with  iron  rods),  each,  applied;   no  credit 

for  scrap    3.00         

Door,   for  side  of   box  or   stock   car,   wooden,  each, 

applied  -    no   credit  for   scrap    8.60         

Door,  for  side  of  box  or  stock  car,  ventilated  (wooden 

frame  with   iron  rods),  each,   applied;  no  credit 

for  scrap   6.00         

Door,    for  side   of   stock  car,   with  iron   rods,   each, 

applied ;    no   credit   for   scrap    4.00         

Door,  for  roof  of  coke   car,  wooden,  each,  applied ; 

no  credit  for  sc*rap    2.26         

Door,   for  roof  of  stock  car,   wooden,  each  applied ; 

no  credit  for  scrap .75 

Gasket,    air-hose   coupling    .04         

Half  door,  for  side  of  box  or  stock  car,  each,  applied 

no   credit    for  scrap    2.60         

Hatch   cover,    for   roof  of   refrigerator  car,   wooden, 

each  applied;   no  credit  for  scrap    1.50         

Hatch  plug,  for  refrigerator  car,  wooden,  each,  ap^ 

plied ;  no  credit  for  scrap    1.50         

Iron,  galvanized    per  lb.         .04         

Journal  bearings  of  brass  or  bronze,  lined  or  unltned, 

per  lb.,  applied    .16  .11 

Journal  bearings,  filled  brass  or  bronze  shell,  per  lb., 

applied    12  .09 

The  weight  charged  for  new  journal  bearings  for 
7  inch  Journals  and  over,  but  not  8  inches  lonik  shall 
not  exceed  10  pounds ;  the  weight  charged  for  new  Jour- 
nal bearings  for  Journals  8  Inches  long  and  less  than 
9  inches  long  shall  not  exceed  13  pounds;  and  for 
new  Journal  bearings  9  inches  long  or  over,  hut 
not  10  inches.  20  pounds.  The  weight  charged  for 
new  journal  bearings  for  100,000-pound  capacity 
cars  (5%  by  10  inches)  shall  be  25  pounls.  The 
HFtlgkt  of  scrap  credited  must  be  one-half  the  weight 
•f  the  boarlng  charged. 
Labor,  per  hour 20        
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Material.  Charge.      Credit, 


Lumber — yellow,  white  and  Norway  pine,  poplar,  oak 
hickory    and    elm,    dressed    and    framed,    per   ft. 

B.M.,  required  to  make  the  part $     0.03  

Nails    per   lb.         .03  

Paint,  lead,  freight  car,  mixed "  ,15  

Paint,  mineral,  freight  car,  mixed "  .05  

Pipe,  nipple  on  end  of  train  pipe .10  

Pipe,   %-lnch,  per  foot .03  

"    1%-lnch,      "        07  

Pressure-retaining  valve    1.00  

Release  valve    .70  

Release  valve  handle    .08  

Release  rod   10  

Steel  for  springs,  rough per  lb.  .04  %c. 

"     helical  springs    "  .03%  .01 

Train  pipe  air  strainer  (1V4  inch) .56  

Triple  check  valve  case .80  

Triple  cylinder  cap  (drain  cup) .70  

gasket 35  

*•     emergeacy  valve    .55  

♦*     seat    60  

"     piston    45  

"     rubber  seat    05  

check    valve    25  

"      spring 02  

"     case  gasket 08  

"     graduating  spring    .05  

stem    15  

"nut 25  

valve    05  

"     piston   and    ring 1.75  

ring  (only) 25  

••     slide  valve 90  

••     spring 05  

valve  Btrainer   .05  


•( 


i<         << 


gasket    .15 


Rule  93.  Not  more  than  one  pound  of  mineral  paint  can 
be  charged  for  15  square  feet  of  surface  covered,  and  not 
more  than  one  pound  of  lead  paint  for  12  square  feet  of  surface 
covered.     No  charge  to  be  made  for  lettering. 

Rule  94.  Whenever  scrap  credits  are  allowable  the 
weights  of  scrap  credited  shall  be  equal  to  the 
weights  of  the  new  metal  applied,  except  as  otherwise  pro- 
vided in  the  rules,  and  except  in  the  case  of  scrap  M.  C. 
B.  couplers,  and  parts  of  same,  and  material  applied  on 
defect  cards,  in  which  cases  the  weight  and  kind  of  metal 
removed  shall  be  credited. 

Rule  95.  In  the  application  of  channels  they  should  be 
charged  out  at  the  market  price  plus  the  necessary  labor 
for  drilling,  etc.;  credit  should  be  at  prices  quoted  above 
for  similar  metal. 

Rule  96.  Bills  shall  not  be  rendered  for  amounts  lets 
than  26  cents  In  aggregate,  but  charges  for  Items  less  than 
25  cents  may  be  held  until  they  amount  to  that  sum,  pro- 
vided Bald  aggregate  Is  rendered  within  60  days.  No  bill 
sfaall   be   returned   for   correction    on   account   of   error   for 
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less  tban  100  cents  in  aggregate  of  bill,  but  said  bill  shall 
be  passed  for  payment  at  once,  and  the  alleged  error  brought 
to  the  attention  of  the  road  rendering  the  same  within  sixty 
days  from  date  of  bill.  The  receiving  road  shall  at  once 
issue  a  letter  of  authority  for  counter  bill  to  cover  the 
acknowledged  error,  said  letter  to  be  attached  to  the  bill 
as  authority. 

No  bills  shall  be  returned  for  correction  on  account  of 
wrong  car  numbers,  but  road  rendering  bill  should  be  com- 
municated with  by  letter,  and  if,  after  investigation,  it  is 
found  to  be  a  fact  that  wrong  car  number  has  been 
given,  correct  nufnber  shall  be  furnished  or  credit  covering 
amount  of  charge  allowed  on  next  month's  bill. 

When  necessary  to  return  bills  for  correction,  all  defect 
cards  and  repair  card  stubs  should  be  detached  except  those 
covering  repairs  to  cars,  the  charge  for  which  there  may  be 
some  question  as  to  its  correctness. 

Rule  97.  All  offices  rendering  bill  should  consolidate 
all  charges  against  any  one  company  into  one  monthly  bill. 

Rule  98.  Journal  bearings  having  a  lining  %-inch  thick 
or  thicker,  shall  be  charged  as  filled  Journal  bearings,  and 
not  as  lined  Journal  bearings. 

Rule  99.  In  rendering  bills  for  owner's  defects,  the  fol- 
lowing should  be  observed: 

No  credit  for  scrap  and  no  charge  for  labor  shall  be 
allowed  in  renewing  brake  shoes. 

Rule  100.  When  M.  G.  B.  coupler  parts  or  metal  brake 
beams  are  replaced,  good  secondhand  material  may  be  used, 
but  they  must  be  charged  at  seventy-five  per  cent  of  the 
prices  when  new.  The  credits  for  similar  parts  released 
from  service  in  good  condition  must  also  be  seventy-five 
per  cent  of  the  prices  when  new. 

Rule  101.  Manufactured  articles  not  included  in  the 
above  list  must  be  charged  at  current  market  prices,  with- 
out freight  charges. 

Rule  102.  No  percentage  to  be  added  to  either  material 
or  labor. 

Rule  103.  Bills  for  the  following  work,  to  make  cars 
conform  to  United  States  laws  and  to  conform  to  the  re- 
quirements of  Rule  62,  must  be  rendered  within  60  day? 
after  the  work  is  done,  and  must  state  the  height  of  the 
car  before  and  after  altering: 

Altering  height  of  one  end  of  one  car $1.00 

Putting  on  one  handhold  or  grabiron 20 

Rule  104.  The  following  tabid  showg  the  number  of  hours 
which  may  be  changed  for  laboi*  ih  doiilg  the  VdfiOufi  itekilfl 
of  work  enumerated,  which  includes)  all  ^otk  ded^dsAry 
to  tottpute  each  Item  of  repAire,  except  in  so  far  ««  libfff 
M  tHkHUr  liMlttMd  in  efiiflM  for  ttiititritfAf 
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OARS. 


American  continuous  draft  rods,  one  rod, 
welding    

Arch  bars,  1  or  2,  replaced  on  same  side 
of  truck   

Arch  bar,  upper  or  lower,  or  both,  black- 
smith shop  labor,  repairing 

Axle,  bent,  straightening 

Bolster,  body,  composite,   one,  replaced 

Bolster,  body,  plain  metal  or  wood,  one,  re- 
placed    

Bolster,  body,  plain  metal  or  wood,  one.  re- 
placed when  one  or  more  defective  sills 
are  replaced   

Bolster,  composite,  one,  replaced  when  one 
or  more  defective  sills  are  replaced 

Bolster,  truck,  one,  replaced 

Bolster,  truck,  one,  and  one  spring  plank  in 
same  truck,  replaced 

Brakebeam,  one,  replaced 

Brake  beam,  one,  metal,  blacksmith  labor 
repairing    

Buffer  blocks,  cast-iron,  each,  replacing..  .. 

Buffer  blocks,  wooden,  replacing  at  one  end 
of  car   

Carline,  one,  replaced 

Carrier  iron  bolts,  three  or  less,  at  one  end 
of  car,  applied 

Carrier  Iron  bolts,  all  at  one  end  of  car. 
applied    

Center  pin  head  applied,  empty  car 

loaded     "    

Center  pin  key  applied,  empty  car 

Center  plate,  one,  replacing 

Center  plates,  two,  replacing  at  same  end. . . 

Center  plate  bolts,  replacing,  in  part  or  all 
at  one  end  

Center  plate  bolt  or  bolts  and  center  plate 
replacing  on  one  end  of  car 

Column  bolts,  one  or  more,  replaced  in  same 
truck    

Corner  Iron,  one,  replaced 

Corner  post,  one,  replaced,  empty  car 

Corner  post,  one,  replaced,  loaded  car 

Coupler  stops,  all,  at  one  end  of  car,  replaced. 

Coupler  stops,  one  or  two,  at  same  end  of 
car,  replaced   

Coupler  with  stem  attachments,  coupler 
springs,  one  or  more  follower  plates, 
American  continuous  draft  key,  American 
continuous  draft  rods,  one  or  two  coupler 
stops,  renewing  or  replacing  any  or  all, 
at  same  end  of  car,  at  same  time 

Coupler,  with  pocket  attachments,  coupler 
spring,  one  or  more  follower  plates,  one 
or  two  coupler  stops,  coupler  pocket, 
coupler  pocket  rivets,  renewing  or  replac- 
ing any  or  all,  at  same  end  of  car  at 

^    aame  tima 


Ordinary 

Cars. 


Ilrs. 


1 

8 

2 
4 

10 

8 

3 

4 
10 

12 
8 

8 
1 

8 
8 

2 

8 

2 

m 

2 
8 

8 
8 

2 
1 
8 
4 
8 

8 


Charge 

for 
Labor. 

$0.20 

.80 

.40 

.80 

'  8.00 

1.60 

.40 

.80 
2.00 

8.40 
.40 

.40 
.80 

.40 
.60 

.40 

.60 
.10 
.40 
.80 
.40 
.60 

.60 
.60 

.40 
.80 
.60 
.80 
.60 

.40 


Refrigerator 
Cars. 


.40 


ML 


Hrs. 

1 
8 

8 

4 
12 

10 


4 
10 

18 
8 

8 
1 

8 


8 

8 
Vi 
2 

2 
8 

8 
8 

2 

1 
6 
6 
8 


2 


Chargo 

for 
Labor. 


$0.80 

.60 

.40 

.80 

8.40 

2.00 

.40 

.80 
8.00 

8.40 
.40 

.40 
.80 

.40 

•  • 

.40 

.60 
.10 
.40 

.80 

.40 
.60 

.60 
.60 

.40 

.20 

1.80 

1.20 

.80 

.40 


.40 
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Cross-tie  timber,  one,  replaced 

Gress-tle  timber,  one,  replaced  when  one  or 

more  defective  sills  are  replaced 

Door,  end,  old,  rehanging 

Door,  side,  old.  rehanglng 

Door  post,  one.  replaced,  empty  car 

Door  post,  one,  replaced,  loaded  car 

Draft  timber,  one.  replaced 

Draft  timber,  one,  replaced  when  its  center 

Bill  has  been  replaced 

Draft  timbers,  two,  on  same  end,  replaced.. 
Draft  timber  bolts  complete,  at  one  end  of 

car,  replacing 

Draft  timber  bolts,  three  or  less  at  one  end 

of  car,  replacing 

Draft  timber  bolts,  four  or  more  at  one  end 

of  car.  replacing 

End  plank,  one,   renewed  on  gondola  car — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,  riveted 

End   planks,    two,    renewed   on   same   end — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,  riveted 

End  planks,  three,  renewed  on  same  end — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,  riveted 

End   planks,   four,   renewed   on   same   end — 

without  angle  irons 

with  angle  irons,  bolted 

wiCb  angle  irons,  riveted 

End  plate,  one.  replaced 

End  post,  one,  replaced,  empty  car 

End  post,  one,  replaced,  loaded  car 

Journal  box,  one,  replaced..       

Journal  boxes,  two,  on  same  axle,  replaced.. 
Journals,  truing  up  one  or  two,  on  same  axle. 

Platform  plank,  one.  replaced 

Putting  car  on  center,  empty 

Putting  car  on  center,  loaded 

Releasing   rod    for    M.    C.    B.    coupler,    one, 

replaced    

Running  board,  complete,  applied 

Spring  plank,  one,   replaced 

Side  plank,  one,  renewed  on  gondola  car — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,  riveted 

Side   planks,   two,   renewed  on   same   side — 

without  angle  irons 

Side  flanks,  two — 

with  angle  irons,  bolted 

with  angle  irons,  riveted 

Side  planks,  three,  renewed  on  same  side — 

without  angle  irons 

with  angle  irons,  bolted 

wtth  angle  irons,  riveted 


Ordinary 

Refrigerator 

Cars. 

Cars. 

Charge 

^Charge 

Hrs. 

for 

Hrs. 

for 

Labor. 

Labor. 

8 

$0.60 

8 

^.60 

1 

.90 

1 

.20 

H 

.10 

•  • 

•  •  >  • 

1 

.90 

1 

.80 

8 

.60 

6 

1.90 

4 

.80 

6 

1.20 

0 

1.20 

6 

1.20 

1 

.90 

1 

.90 

9 

1.80 

10 

2.00 

8 

.60 

8 

.00 

8 

.40 

8 

.40 

8 

.00 

8 

.60 

3 

.40 

■  • 

»  ■  «  « 

8 

.00 

•  • 

■  •  •  a 

5 

1.00 

•  « 

«  ■  ■  • 

2H 

.CO 

■  • 

a       ■  • 

8H 

.70 

■  ■ 

•  ■       • 

6H 

1.10 

•  • 

•  ■  ■  • 

8 

.60 

•  • 

•  •  •  • 

4 

.80 

■  • 

•  •  •  ■ 

6 

1.20 

•  « 

•  .       • 

8H 

.70 

•  • 

•  •  «  • 

4H 

.90 

,  • 

•  ■  ■  ■ 

t% 

1.80 

•  • 

•  •  • 

18 

2.40 

14 

2.80 

8 

.60 

6 

1.20 

4 

.80 

6 

1.90 

8 

.40 

2 

.40 

8 

.60 

8 

.60 

8 

.40 

2 

.40 

1 

.20 

1 

.20 

1 

.20 

1 

.90 

2 

.40 

2 

.40 

H 

.10 

% 

.10 

0 

1.20 

6 

1.90 

10 

2.00 

10 

9.00 

4 

.80 

■  • 

•  •  •  • 

7 

1.40 

«  ■ 

•  •  •  • 

8 

1.60 

•  ■ 

•  •  «  • 

6H 

1.10 

•  • 

«  •  ■  • 

8 

1.60 

a   • 

•  •  ■  « 

9 

1.80 

•    « 

•  •  •  • 

7 

1.40 

•    « 

•  •  ■  • 

9 
10 

1.80 
200 

1            ■  •  «  ■ 

I            •  •  •  ■ 
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Side  planks,   four,   renewed  on  same  side — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,   riveted 

Side  plate,  one,  applied 

Side  plate,  one,  spliced 

Side  poet,  one,  replaced 

Siding,    removed    and    replaced,    per    lineal 

foot    

sills: 

1  center  sill,  replaced 

2  center  sills,  replaced 

1  end  sill  under  siding,  replaced 

1  end  sill  outside  siding,  replaced 

1  end  sill  under  siding,   replaced  when  one 

or  more  defective  sills  have  been  replaced 

1  end  sill  outside  siding,  repHced  when  one 

or  more  defective  sills  have  been  replaced 

1  Intermediate  sill,  replaced 

2  ••  sills,       "        

9  <<  i<  <t 


1 

2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
2 
2 
2 


2 
1 
2 

1 
2 
1 
2 
1 
2 
1 
1 


1  inter,  sill  and  1  center  sill  replaced 


4< 


4  14  (I              <4  O 

2  "  sills  "  1 

2  <i  <i        <t  o 

3  "  "       "  1 

3  "  "       ••  2 

A  «l  t(             It  -J 

4  "  "       "  2 

1  intermediate  sill,    spliced , 

1  Hide  sill  and  1   center  sill  replaced 


«> 


sills 
sill 
sills 
sill 

Hills 
Sill 

sills 


«■ 
II 

II 

<f 

«t 

<4 


Ordinary 
Cars. 


41 
«• 
tt 
It 


II 
<l 
It 


Sills 

Hill 

sills 


<l 

14 

<f 


Bills    "        1 

11     2 

sill    spliced 

sill    replaced     

sills        "  

sill   and   1   inter,   sill   replaced 


Hrs. 


ti 


It 


II 
ti 


sills  •• 


2 

4 

1 

2 

3 

4 


sills 


sill 

sills 

sills 


<i 
•t 
<< 
<< 
<i 


1  side,  1  lnt?r.  and  1  center  sill  replaced 


<< 
<< 
<• 
«< 
II 
«< 
ft 
ti 
II 


II 


II 
II 
•I 


1 
1 
1 
1 
1 
1 
1 

o 

2 
2 
2 


11 
•I 


i< 
II 


sills 


•i 
II 
II 


II 
<i 
II 
If 
II 


•I 
II 
«< 


84 
10 
11 
85 

8 

8 


82 
88 
15 


8 

8 

89 
36 
41 
47 
38 
44 
43 
50 
48 
00 
60 
6^ 
11 
4S 
53 
G« 
71 
Vi 
2") 
40 

4i 

:.o 
f.2 

6S 
M 
70 
76 
53 
74 
58 
76 
03 
81 
68 
^6 
58 
76 

ca 

69 


Charipe 

for 
Labor. 


$1.70 
S.OO 
8.90 
6.00 
1.60 
.60 

.10 

6.40 
7.60 
8.00 
1.40 

.60 

.40 
6.80 
7.00 
8.80 
9.40 
7.60 
8.80 

8.60 
10.00 

9.60 
12.C0 

18.00 
13. on 

8.20 

9. GO 

10.60 

13.00 

U.iiO 

2  40 

5.01) 

«.00 

H.hO 
10. (.0 
11  20 
18  40 
II.  GO 
1L»  HO 
14.00 
15.80 
10.  (lO 
14.80 
11.60 
15.80 
18.60 
16.20 
13.60 
17.20 
11.60 
15.20 
18.60 
18.80 


Refri^rator 
Care. 

icharirv 
Ilrs.  I    for 
Labor. 


86 

16 

6 


44 

66 

15 

7 

8 

8 
40 

66 
66 
76 
60 
81 
70 
91 
80 

101 
90 

111 
14 
65 
80 
80 

10? 
15 
4( 
Cj 

70 

80 

90 

81 

91 

101 

111 

81 

109 

91 

119 

101 

111 

138 
108 
128 
118 
128 


7.00 
8.00 
1.80 

.10 

8.80 

1800 

800 

1.40 

.60 

.40 

8.00 

11.80 

18.90 
15.90 
18.00 
16.90 

14.00 
18.80 
16.00 
90.80 

18.00 
82.00 
8.80 
18.00 
17.80 
17.20 
21.40 
8  00 
8  80 
1.^.00 
U  00 
14  00 
16.00 
1^.00 
16  80 
18  20 
9U.80 
28.90 
16.80 
90.40 
18.90 
88.40 
90.10 
94.40 
88.90 
96.40 
80.40 
84.60 
28.40 
M.4D 
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\      "     A       "         "2       *'         '*  " 

2      «•      2       "         "      2       "  "  *' 

2      "      3       •'         **      2       **         "  " 

2      "      A       *'  *'      2       "  "  " 

Bach  Bide  or  inter,  sill  epliced,  when  other 

sills  have  to  be  replaced  as  above 

An  additional  charge  of  75  cents  shall  hv 
allewod  in  replacing  Intermediate  or  cento. 
slllB  on  cars  equipped  with  air  brakes. 
StakM,  end.  on  gondola  cars,  applied,  each . 
Stakes,  side,  on  gondola  cars,  applied,  each. 

Truck  spring,  one,   replaced 

Truck  transom,  one,  wood,  replaced 

Truck  transoms,  two,  wood,  replaced  In  same 

truck    

Weighing  and  re-stenciling  car,  per  Rule  70, 

When   necessary   to   remove   load  to   replace 

bsdy  center  plate,  bolt  or  bolts,  one  or 

two  draft  timbers,  or  draft  timber  bolts, 

at  one  end  of  car 


Ordinary 
Cars. 


Hrs. 


74 
81 
h« 
91 


Charge 

for 
Labor. 


1% 
IH 
2 
10 


18 


H 


8 


$14  80 
16.20 
17.80 
18.90 

1.80 


.80 

.80 

.40 

8.00 

8.40 
.10 


.40 


Refrigerator 
Cars. 


Hrs. 


188 
188 
148 
158 


Charge 

for 
Labor. 


2 

10 

18 


H 


8 


$86.40 
86.60 
88.60 
80.60 

1.40 


.40 
8.00 

8.40 
.10 


.40 


REPAIBS    OF     STEEL     CARS. 

All  rivets,  10  cents  per  rivet,  which  covers  removal  and  replacing  of 
rivets,  including  removing,  fitting  and  replacing  damaged  parts,  less 
straightening  or  repairing. 

Straightening  or  repairing  parts  removed  from  damaged  car,  60  cents 
per  100  pounds. 

Straightening  or  repairing  parts  not  removed  from  damaged  car ;  also 
any  parts  tbat  require  straightening,  repairing  or  renewing,  not  in- 
cluded on  rivet  basis,  20  cents  per  hour. 

Credit  for  scrap  material  removed  from  cars  constructed  of  pressed  or 
structural  steel,  %  cent  per  pound. 


Rule  106.  No  charge  to  be  made  for  labor  of  replacing 
or  applying  M.  C.  B.  knuckles,  knuckle  pins,  locking  pins, 
cleyiBOs,  cleyis  pins,  lift  chains,  brake  shoes  or  brake-shoe 
keys,  except  on  the  authority  of  a  defect  card. 

Rule  109.  When  it  is  necessary  \.o  apply  an  M.  C.  B. 
coupler  complete,  on  account  of  a  broken  or  missing  knuckle, 
the  usual  labor  charge  for  replacing  a  coupler  can  be  made. 

Rule  107.  No  additional  labor  to  be  charged  for  applying 
center  pin  or  friction  rollers  when  center  plate  bolts  or 
center  plates  are  renewed  on  same  end  of  car. 

Rule  108.  No  additional  labor  to  be  charged  for  renew- 
ing head  blocks  or  buffer  blocks  if  end  sill  at  same  end 
is  renewed  or  replaced. 

Rule  109.  No  additional  labor  to  be  charged  for  replacing 
or  renewing  coupler  when  one  or  both  draft  timbers  are 
replaced  or  renewed  at  the  same  end  of  car  at  the  same 
time. 


320  CARS. 

Rule  110.  The  following  table  shows  the  labor  charges 
allowable  in  cents  for  the  items  named  in  air  brake  work. 
The  letters  "R.  &  R."  mean  "removed  and  replaced": 

Cents. 

Air   hose,   R.   &  R 3 

Angle  cock,  R.  &  R 6 

Angle  cock  handle,  R.  &  R 6 

Check  valve  case,  spring,  gasket,  or  all,  R.  &  R.. 9 

DETAILS.  Cents. 

Disconnecting  union   2 

Check  valve  case   (two  cap  screws) 2 

Emergency,  valve   seat    5 

Total   9 

Coupler,  dummy,  R.  &  R.   (1  lag  screw^    1 

Cut-out  cock,  R.  A  R 8 

DETAILS.  Cents. 

1  union  disconnected  2' 

2  pipe  connections 6 

Total   8 

Cut-out   cock   handle,   R.   &  R 3 

Cylinder,  R.  &  R 27 

DETAILS.  Cents. 

Push  rod   (1  connecting  pin)    3 

Clamping  piston    (1   cap  screw)    1 

Cylinder   head,   R.   &   R.    (4   nuts   %    inch,   1 

cent  each)    4 

Disconnecting  cylinder  from  reservoir  (7  nuts, 

%    inch,   1   cent  each)    7 

Reclamping  cylinder  piston  (1  cap  screw) 1 

Removing  cylinder  from  car  (6  nuts,  %  inch, 

2  cents  each)    12 

Total 27 

Cylinder  and   reservoir,   R.   &  R 36 

DETAILS.  Cents. 

Removing  push  rod    (1  connecting  pin)    2 

Removing  cylinder  head    (4   nuts,   ^   inch,   1 

cent  each )    4 

Removing  cylinder  from  car  (6  nuts,  %  inch, 

2  cents  each)    12 
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DETAILS.  Cents. 

Removing  reservoir  from  car  (2  nuts,  %  inch, 

2  cents  each)   * 4 

Removing  release  rods   (2  spring  cotters)    ..  2 

Removing   release   valve    2 

Removing  two  plugs   2 

Removing   triple    (2    nuts,    %    inch,    2    cents 

each)     4 

Disconnecting  train  pipe  union  2 

Disconnecting  retaining  pipe  unions   2 

Total   36 

Cylinder   and   reservoir,   tightening  when  loose    (8   nuts. 

1  cent  each)    , 8 

Cylinder  cleaned,  oiled,  tested  and  stenciled    20 

DETAILS.  Cents. 

Removing  push  rod  (1  connecting  pin)   2 

Clamping  piston  ( 1  cap  screw )   1 

Removing  cylinder  head    (4  nuts,   %   inch,  1 

cent  each)    4 

Cleaning,  tesrllng  and  stenciling    13 

Total    20 

Cylinder   release   spring,   R.   &  R 8 

DETAILS.  Cents. 

Removing  push  rod  (1  connect4j:ig  pin)   2 

Clamping  cylinder  piston   (1  cap  screw)    1 

Removing  cylinder  head    (4  nuts,   ^   Inch,   1 

cent  each)    4 

Reclamping  cylinder  head   (1  cap  screw)    1 

Total   8 

Cylinder  gasket,  R.  &  R 20 

DETAILS.  Cents. 

Disconnecting  triple  union 2 

Disconnecting  retaining  pipe  union  . . . ; 2 

Disconnecting    reservoir    block     (2    nuts,    % 

inch,  2  cents  each)    4 

Disconnecting  reservoir  from  cylinder  (7  nuts, 

%   inch,   1  cent  each)    7 

Removing  push  rod  (1  connecting  pin)   2 

Clamping  cylinder  piston  1 

Removing  release  rods  (2  spring  cotters)   2 

Total  20 

Bmergency  valve  piston,  R.  &  R , ••••«..     9 
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DETAiT.s.  Cents. 

Disconnecting   union    2 

Removing  check  valve  case   (2  cap  screws) . .     2 
Removing  emergency  valve  seat 5 

Total    9 

Emergency  valve  seat,  R.  &  R.    (see  E.   V.  piston)    9 

Emergency  valve,  rubber  seat,  R.  &  R 8 

DETAILS.  Cents. 

Disconnecting  union    2 

Removing  check  valve  cas'e   (2  cap  screws)..  2 

Removing   riveted    pin    3 

Removing  emergency  valve  nut  1 

Total   ! 8 

Cylinder   piston   packing,   R.   &  R 11 

DETAILS.  Cents. 

Removing  push  rod  (1  connecting  pin)   2 

Clamping  cylinder  piston  (1  cap  screw) 1 

Removing  cylinder  head    (4   nuts,  ^  Inch,   1 

cent  each)    w 4 

Removing  leather  packing  (4  nuts,  M>  inch,  1 

cent  each)    4 

Total  11 

Cylinder  piston,  R.  &  R 12 

DETAILS.  Cents. 

Removing  push  rod    (1  connecting  pin)    2 

Clamping  cylinder  piston   (1  cap  screw)    1 

Removing  cylinder  head    (4   nuts,   %   inch,   1 

cent  each)    4 

Removing  leather   packing    (4  nuts,    %    inch, 

1  cent  each)    4 

Reclamplng  cylinder  piston   (1  cap  screw)    ..  1 

Total  12 

Cents. 

Gasket,  coupling,  R.  &  R 2 

Graduating  nut,  stem,  spring  or  all,  R.  &  R 2 

Oil  plugs,  R.  &  R„  each    2 

Packing  leather  expander,  R.  &  R.  (see  cylinder  piston)..  7 

Pipe,  train  or  branch,  R.  &  R.,  for  each  connection  made  3 

Push  rod,  R.  ft  R.    (1  connecting  pin)    2 

Release  valve,  R,  ft  R 4 
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DETAILS.  Cents. 

Disconnecting  release  rod  (2  spring  cotters)   ..  2 
Disconnecting   release   valve    2 

Total  4 

Release    valve,    removed,    repaired    and    replaced    (R.    & 

R.  4  cents)    9 

Release  valve  rod,  removed,  repaired  and  replaced 2 

DETAILS.  Cents. 

1  spring  cotter  1 

Removing  staple   1 

Total   2 

Reservoir,  R.  6  R 25 

DETAILS.  Cents. 

Removing  from  car  (2  nuts,  %  inch,  2  cents 

each)    4 

Disconnecting  from  cylinder  (7  nuts,  %  inch 

1  cent  each)    7 

Removing  release  rods   (2  spring  cotters)    ..  2 

Removing   release   valve    2 

Removing  two  plugs    2 

Removing   triple   valve    (2    nuts,    %    inch,    2 

cents  each)  4 

Disconnecting  union    2 

Disconnecting  union,   retaining  pipe   2 

Total     25 

Cents. 

Removing  cylinder  cap  (3  nuts,  %  inch,  1  cent  each) 3 

Removing  slide  valve  (3  nuts,  ^  inch,  1  cent  each) 3 

Repairing  retaining  valve  (R.  ft  R,  5  cents)    10 

Retaining  valve,   R.  6  R.    (2  lag  screws   2  cents,  valve, 

3    cents)    5 

Slide  valve,  removed,  ground  in  and  replaced   33 

Slide  valve  spring,  R.  ft  R 6 

DETAILS.  Cents. 

Cylinder  cap  (3  cap  screws)    3 

Removing  riveted  pin    3 

Total    6 

Strainer,   R.   ft  R.    (disconnecting  union)    2 

Triple   cylinder   cap.   R.   ft   R.    (3   nuts,    %    inch,    1   cent 
each)     3 
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Cents. 

Triple   cylinder   cap   gasket,   R.   &   R.    (3   nuts,   %    inch, 

1  cent  each )    3 

Triple  piston  packing  ring,  fitted  15 

Triple  valve,  removed,  cleaned,  oiled,  tested  and  stenciled  24 

DETAILS.  Cents. 

Train  pipe  union  disconnected    2 

Retaining  pipe  union  disconnected   2 

Removing   triple    (2    nuts,    %    inch,    2    cents 

each )    4 

Check  valve  case  (2  cap  screws)    2 

Emergency   valve   seat    5 

Cylinder  cap   (3  bolts)    3 

Cleaning,  testing  and  stenciling 6 

Total     24 

Cents. 
Triple   valve   gasket,   RT  &   R 8 

DETAILS.  Cents. 

Disconnecting   branch    pipe   union    2 

Disconnecting  retaining  pipe  union  2 

Removing   triple    (2    nuts,    %    inch,    2   cents 

each)     4 

Total     8 

Unions   disconnected   and    connected    2 

The  following  basic  units  were  used  in  determining  the 
details  of  prices  given  above.  These  units  are  not  to  be 
used  in  rendering  bills,  but  may  be  used  in  the  determina- 
tion of  cost  of  other  combinations  of  air  brake  repairs  not 
above  mentioned. 

Cents. 

Cap  screws  or  studs  or  bolts,  R.  6  R.,  each   1 

Cylinder  cleaning,  testing  and  stenciling   13 

Emergency  valve  seat,  R.  &  R 5 

Graduating  stem  nut,  R.  &  R 2 

I^g  or  wood  screws,  R.  &  R.,  each  1 

Nuts  tightened  when  loose,  each   1 

Nuts,   Ms   inch  or  less.  R.  &  R.,  1  or  2  on  same  bolt....     1 

Nuts,   %  inch  or  over,  R.  &  R.,  1  or  2  on  same  bolt 2 

Pins  connecting  R.  &  R.   (including  split  key)    2 

Pins  riveted,   R.   &  R.,   each    3 

Plugs,   oil,   R.   &   R.,    each    1 

Spring  cotters,  R.  &  R.,  each 1 

Staples.  R.  &  R.,  each   1 

Testing   air    (after    repairs)     5 

Threads  on  pipe,  cutting,  per  coupling 6 
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Cents. 
Train   or  branch   pipe,   disconnected    and    connected,    or 

only  connected,  each  connection   3 

Triple  valve,  cleaning,  testing  and  stenciling  6 

Union  disconnected  and  connected  2 

Rule  111.  The  settlement  prices  ot  new  eight- wheel  cars 
shall  be  as  follows,  with  an  addition  of  $27.50  for  each 
car  equipped  with  air  brakes.  The  road  destroying  a  car 
with  air  brakes  may  elect  to  return  the  air  brake  apparatus. 
Including  such  attachments  as  are  usually  furnished  by  the 
air  brake  manufacturer,  complete  and  in  good  condition: 

Bodies. 
Wood  or  Iron, 

Box  car,  eight-wheel,  40  feet  long  or  over $440.00 

Box  car,  eight-wheel,  36  feet  long  or  over,  but  under 

40    feet    385.00 

Box  car,  eight-wheel,  34  feet  long  or  over,  but  under 

36  feet  long 360.00 

Box  <:ar,  eight-wheel,  32  feet  long  or  over,  but  under  84 

feet  long   830.00 

Box  car,  eight-wheel,  under  32  feet  long 265.00 

Box  car,  ventilated,  eight-wheel,  40  feet  long  or  over. .  470.00 

Box  car,  ventilated,  eight-wheel,  36  feet  long,  but  under 

40  feet  415.00 

Box  car,  ventilated,  eight-wheel,  34  feet  long,  but  under 

86  feet  385.00 

Flat  car,  eight-wheel,  plain,  40  feet  long  or  over 200.00 

Flat  car,  eight- wheel,  plain,  32  feet  long  or  over,  but 

under  40  feet 155.00 

Flat  car,  eight-wheel,  plain,  under  32  feet  long  110.00 

Gondola  car,  eight-wheel,  drop-bottom,  40  tons  capacity 

or  over 330.00 

Gondola  car,  eight-wheel,  drop-bottom,  30  tons  capacity 

or  over,  but  under  40  tons  300.00 

Gondola  oar,  eight-wheel,  drop-bottom,  25  tons  capacity 

or  over,  but  under  30  tons   275.00 

Gondola  car,  eight- wheel,  drop-bottom,  20  tons  capacity 

or   under    200.00 

Gondola  car,  eight-wheel,  hopper-bottom,  60  tons  capac- 
ity      440.00 

Gondola  car,  eight-wheel,  hopper-bottom,  40  tons  capac- 
ity or  over,  but  under  50  tons    360.00 

Gondola  car,  eight-wheel,  hopper-bottom,  30  tons  capac- 
ity or  over,  but  under  40  tons 330.00 

Gondola  car,  eight-wheel,  hopper-bottom,  25  tons  capac- 
ity or  over,  but  under  30  tons 290.00 


326  CARS, 

Gondola  car,  eight-wheel,  hopper-bottom,  20  tons  capac- 
ity or  less  t220.00 

Gondola  car,  eight-wheel,  plain,  50  tons  capacity  and 

over     350.00 

Gondola  car,  eight-wheel  plain,  40  tons  capacity,  but 

under   50   tons    300.00 

Gondola  car,  eight-wheel,  plain,  30  tons  capacity,  but 

under  40  tons   275.00 

Gondola  car,  eight-wheel,  plain,  25  tons  capacity,  but 

under  30  tons   250.00 

Gondola  car,  eight-wheel,  plain,  under  25  tons   140.00 

Stock  car,  eight-wheel,  34  feet  long  or  over 330.00 

Stock  car,  eight-wheel,  32  feet  long  or  over,  but  under 

34  feet   300.00 

Stock  car,  eight-wheel,   under  32   feet  long    265.00 

The  lengths  of  cars  above  mentioned  refer  to  the  lengths 
over  the  end  sills. 

In  the  case  of  double-deck  stock  cars,  $25.00  may  be 
added   to   the  prices  given   above  for   stock  cars. 

When  cars  of  60,000  pounds  capacity  or  over  and  so 
stenciled,  have  trucks  with  journals  4  inches  or  over  in 
diameter  when  new,  $40  per  car  shall  be  added  to  the  figure 
as  given  above  for  the  values  of  car  bodies,  when  equipped 
with  metal  bolsters. 

When  cars  are  equipped  with  metal  center  sills,  $35  shall 
be  added  to  the  values  of  bodies  for  cost  of  such  metal  sills. 

STEEL. 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

50  tons  capacity,  38  feet  6  inches  over  end  sills $750.00 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

36  feet  long,  but  under  40  feet 675.00 

Flat  car,  wooden  floor,  metal  underframe,  eight-wheel, 

50  tons  capacity,  40  feet  over  end  sills 700.00 

Flat  car,  wooden  floor,  metal  underframe,  eight-wheel, 

40  tons  capacity,  40  feet  over  end  sills 540.00 

Gondola  car,  all  metal,  eight-wheel,  hopper  bottom,  50 

tons  capacity,  33  feet  over  end  sills 750.00 

Gondola  car,  all  metal,   eight-wheel,   drop  bottom,   50 

tons  capacity,  40  feet  over  end  sills .* 740.00 

Gondola  car,  all  metal,  eight-wheel,  plain,  50  tons  ca- 
pacity, 40  feet  over  end  sills 720.00 

Gondola  car,  wooden  body,  metal  underframe,  eight- 
wheel,  flat  bottom,  40  feet  over  end  sills 720.00 

TBTTCKS. 

50,000  lbs.  capacity,  with  m«tal  transoms  and  wooden 
bolster,  psr  palri « i ...*•.. i <**.<«•...;*•«« ^ ;• $X95.oo 
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60,000   lbs.   capacity   or   under,   with   wooden   bolster, 

per  pair $195.00 

60,000  lbs.  capacity  or  under,  all  metal,  per  pair 285.00 

80,000  lbs.  capacity  or  under,  but  over  60,000  lbs.,  all 

motal,    per    pair 360.00 

100,000  lbs.  capacity  or  under,  but  over  80,000  lbs.,  all 

metal,  per  pair 385.00 

Prices  include  brake  beams  complete,  truck  levers,  dead 

lever  guides  and  bottom  connection  rods. 

Four-wheel  Cabs. 

Coal  Car,  ordinary,  complete $220.00 

Box  car,  complete   255.00 

Gondola  car,  drop-bottom,  complete 330.00 

Rule  112.  In  the  case  of  wooden  cars,  the  depreciation 
due  to  age  shall  be  estimated  at  six  per  cent  per  annum 
upon  the  yearly  depreciated  value  of  the  bodies  and  trucks 
only.  In>  the  case  of  all  steel  cars  and  cars  with  steel 
underframes,  the  depreciation  shall  be  5  per  cent  per  annum 
for  the  bodies  of  all  steel  cars;  for  bodies  of  cars  with 
steel  underframes  the  depreciation  shall  be  at  the  rate  of  6 
per  cent  per  annum  with  the  exception  of  flat  cars  with 
wooden  floors,  which  shall  be  5  per  cent  per  annum.  The 
depreciation  on  the  value  of  trucks  of  steel  cars  shall  be  6 
per  cent  per  annum.  Allowances  for  depreciation  shall  In 
no  case  exceed  60  per  cent  of  the  value  new.  The  amount 
$27.50  for  air  brakes  shall  not  be  subject  to  any  depre- 
ciation. 

Rule  113.  The  bodies  of  refrigerator  cars,  special  stock 
cars,  tank  cars,  except  the  tanks,  and  other  freight  cars, 
designed  for  special  purposes,  not  referred  to  above,  shall 
be  settled  for  at  the  present  cost  price,  as  may  be  agreed 
to  by  the  parties  in  interest,  less  the  deduction  for  depre- 
ciation due  to  age,  which  shall  be  on  the  same  basis  as  for 
regular   freight  equipment. 

Rule  114.  In  rendering  bills,  cars  shall  be  treated  as 
belonging  to  companies  or  individuals  whose  name  or  initials 
they  bear,  except  in  case  of  Line  Cars  where  the  equipment 
list  of  the  general  officers  of  the  Line  designates  a  party  to 
make   settlement. 

Rule  115.  Switching  roads  will  only  be  allowed  to  render 
bills  against  car  owners  for  the  following  defects  repaired 
by  them:  Roof  lost  on  account  of  decay  or  faulty  construc- 
tion, worn-out  brasses,  broken  truck  springs,  truck  transoms, 
arch  bars,  draft-timber  bolts,  column  bolts,  truck  hangers, 
truck  transom  truss  rods,  truck  bolsters,  truck  bolster  truss 
rods,  oil  boxes,  spring  planks,  truck  hanger  pins,  side  bear* 
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ings  and  center  plates,  center-plate  bolts,  center  pins,  fol> 
lowers,  American  continuous  rods  or  keys,  draft  springs, 
couplers,  knuckles  and  drawbar  pockets  and  rivets,  defective 
wheels  as  specified  in  Rules  7  to  18,  inclusive,  defective  axles 
as  described  in  Rules  22  and  23,  cars  not  within  the  limits 
of  standard  height  for  couplers,  as  per  Rule  36,  safety  ap- 
pliances as  prescribed  by  Rule  37,  and  grain  doors  and  all 
Inside  or  concealed  parts  of  bodies  of  cars  missing  or  dam- 
aged under  fair  usage  as  prescribed  in  Rule  35,  provided 
the  damage  has  not  been  caused  by  derailment  or  rough 
usage.  They  will  be  allowed  to  render  bills  direct  against 
car  owners  on  all  car  owners*  defects  on  cars  received  by 
them  from  a  railroad  company,  provided  they  procure  Joint 
evidence  from  the  delivering  road  that  such  car  owners'  de- 
fect existed  when  the  car  was  delivered  by  the  railroad  com- 
pany, joint  evidence  to  accompany  the  bill  against  the  car 
owner. 

Rule  116.  A  switching  road  is  a  corporation  doing  the 
major  part  of  its  business  on  a  switching  charge. 

Rule  117.  Bills  may  be  rendered  against  car  owners 
for  the  cost  of  applying  temporary  running  boards  and  hand 
rails  to  make  cars  safe  for  trainmen. 

DESTROYED   CABS  AND  THE  BETUBI7   OF  TRUCKS. 

Rule  118.  The  company  on  whose  line  the  bodies  or 
trucks  are  destroyed  shall  report  the  fact  to  the  owner  im- 
mediately after  their  destruction,  and  shall  have  Its  option 
whether  to  rebuild  or  settle  for  the  same. 

Rule  119.  If  the  company  on  whose  lines  the  car  is 
destroyed  elects  to  rebuild  either  body  or  trucks,  or  both, 
the  original  plan  of  construction  must  be  followed,  and  the 
original  kind  and  qualities  of  materials  used.  The  rebnlld- 
ing  must  be  completed  within  60  days  from  the  original  date 
of  damage  or  destruction.  In  such  cases  no  allowance  shall 
be   made   for  betterments. 

Rule  120.  If  only  the  body  of  a  car  is  destroyed,  and 
the  company  destroying  it  elects  to  return  the  tnicks,  they 
shall  be  put  in  good  order,  or  accompanied  by  a  defect  card, 
covering  all  defects  or  improper  repairs  made  by  them  for 
which  owners  are  not  responsible,  and  forwarded,  within 
60  days,  free  of  freight  or  other  charges,  to  the  nearest 
point  on  the  line  of  the  company  owning  or  operating  the 
car,  and  the  number,  line  and  class  of  car  destroyed  shall  be 
stenciled  or  painted  on  each  truck  so  returned. 

Rule  121.  The  company  on  whose  line  the  body  or  trucks 
of  a  car  are  seriously  damaged,  but  not  destroyed,  may  notify 
the  owner  and  ask  an  appraisement  on  the  damage  done  to 
the  car  as  a  basis  for  the  disposal  of  the  damaged  car. 
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Rule  122.  For  the  mutual  advantage  of  railway  com- 
panies interested,  the  settlement  for  a  car  owned  or  con- 
trolled by  a  railway  company,  when  damaged  or  destroyed 
upon  a  private  track,  shall  be  assumed  by  the  railway  com- 
pany  delivering  the  car  upon  such  tracks. 

SENDING    HOME    WOBN-OUT    AND    DAMAGED    CABS. 

Rule  123.  A  car  unsafe  to  load  on  account  of  general 
worn-out  condition,  due  to  age  or  decay,  shall  be  reported  to 
its  owner,  who  must  be  advised  of  all  existing  defects.  If 
the  owner  elects  to  have  it  sent  home,  he  shall  furnish  two 
home  cards,  noting  upon  them  existing  defects  and  the  route 
over  which  the  car  is  to  be  returned  to  its  owner.  If  the  * 
route  coincides  with  that  over  which  the  car  passed  to  the 
point  where  it  became  unserviceable,  no  liability  shall  be 
incurred  as  between  the  owner  and  the  road  handling  the 
car,  either  for  freight  charges  in  handling  the  car  or  for  car 
service  during  this  movement. 

Such  cards  shall  be  attached  to  each  side  of  the  body  of 
the  car.  They  shall  be  3^  by  8  inches,  and  of  the  form 
shown  below.  They  shall  be  printed  on  both  sides,  and 
shall  be  filled  in  on  both  sides  with  ink  or  black  Indelible 
pencil : 

FROM 
•  ••.•••••••••••■••■••••.••...•.•••••.••.•••••.•••.*•«•.*•    K.    R. 

TO 

R.  R. 

VIA 


Car  No : Initials 

To  be  shopped  for 


•  •  w  •  •  • 


(Head  of  Car  Department.) 
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Rule  124.  A  car  which  is  safe  to  run,  but  unsafe  to  load 
on  account  of  serious  damage  caused  by  wreck  or  accident, 
shall  be  reported  to  the  owners  for  appraisement  and  dis- 
position, and  disposed  of  as  provided  in  Rule  123,  if  the 
owner  so  elects. 

Rule  125.  In  case  of  cars  of  private  ownership  sent  home 
on  account  of  general  worn-out  condition  due  to  age  or  de- 
cay, such  cars  shall  be  entitled  to  as  many  miles  of  home- 
ward movement  free  of  charge  to  owners,  as  they  may 
have  been  handled  over  said  line  under  load,  and  no  mile- 
age to  be  paid  to  owners  by  roads  handling.  If  the  haul 
necessary  to  get  cars  home  is  in  excess  of  such  loaded  mile- 
age, said  excess  will  be  billed  against  the  owner  at  regular 
freight  rates  and  the  owner  notified. 

Rule  126.  Private  line  cars  sent  home  to  owners  on  ac- 
count of  being  wrecked  or  damaged  in  accident  shall  be  reg- 
ularly billed  home  free  of  charge  to  owners  and  owners 
notified,  providing  such  homeward  movement  passes  over 
roads  which  have  handled  the  cars  loaded,  previous  to  their 
homeward  empty  movement;  otherwise  the  damaged  cars 
to  travel  home  empty,  free  of  charges  and  free  of  mileage 
according  to  home  route;  or,  if  owners  prefer  to  have  them 
billed  home  via  direct  line,  then  charges  to  accrue  to  such 
line  over  which  cars  were  not  entitled  to  free  movement. 

Furnishing   Materials. 

Rule  127.  Companies  shall  promptly  furnish  to  each 
other,  upon  requisition,  and  forward  free  over  their  own 
road,  material  for  repairs  of  their  cars  injured  upon  foreign 
lines  that  can  not  be  procured  in  open  market.  Requisition 
for  such  material  shall  state  that  it  is  for  repairs  of  cars, 
and  shall  give  the  number  and  lettering  of  such  cars  and 
pattern  number  of  castings  required  when  possible. 

Conditions  of  Acceptance  of  this  Code. 

Rule  128.  Any  car  owner  or  railway  company  may  be- 
come a  party  to  this  Code  of  Rules  by  giving  notice  through 
one  of  its  general  officers  to  the  Secretary  of  the  Master 
Car  Builders'  Association. 

.Railroad  companies  becoming  subscribers  to  this  Code 
of  Rules  must  have  a  representative  member  in  the  Master 
Car  Builders'  Association. 

Rule  129.  Any  car  owner  or  railway  company  that  Is  a 
party  to  this  Code  of  Rules  shall  be  bound  by  same  through 
its  successive  revisions,  until  one  of  its  general  officers  files 
with  the  Secretary  of  the  Master  Car  Builders*  Association 
its  notification  of  withdrawal. 

Rule  130.    Acceptance  or  rejection  of  this  Code  of  Rules 
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must  be  as  a  whole,  and  no  exception  to  an  individual  rule 
or  rules  shall  be  valid. 

Settlement  of  disputes. 

Rule  131.  In  order  to  settle  disputes  arising  under  this 
rules,  and  to  facilitate  the  revision  of  the  rules  at  the 
annual  conventions  of  the  Association,  an  Arbitration  Com- 
mittee of  five  representative  members  shall  be  appointed  an- 
nually by  the  Executive  Committee;  three  members  of  this 
committee  to  constitute  a  quorum. 

In  case  of  any  dispute  or  question  arising  under  the 
rules  between  the  subscribers  to  said  rules,  the  same  may 
be  submitted  to  this  committee  through  the  secretary,  in 
abstract,  jointly,  said  abstract  setting  forth  the  point  or 
points  at  issue,  and  each  party's  interpretation  of  the  rules 
upon  which  its  claim  is  based,  clearly  and  concisely,  not 
exceeding  three  typewritten  pages  of  letter  size,  single  space, 
which  shall  be  signed  by  both  parties  to  the  dispute.  Should 
one  of  the  parties  refuse  or  fail  to  furnish  the  necessary 
information,  the  committee  shall  use  its  judgment  as  to 
whether,  with  the  information  furnished,  it  can  properly 
give  its  opinion.  The  decisions  of  the  committee  shall  be 
final  and  binding  upon  the  parties  concerned.  This  commit- 
tee shall  report  its  decisions  to  the  Association,  and  its 
report  shall  be  incorporated  in  the  annual  report  of  pro- 
ceedings of  the  Association. 

Revision  of  this  Code  of  Rules. 

Rule  132.  The  Arbitration  Committee  shall  ask  for  sug- 
gestions of  changes,  amendments  and  additions  to  these  rules 
prior  to  each  annual  convention,  which  it  shall  consider,  and 
it  shall  report  its  recommendations  to  the  succeeding  annual 
convention. 

Rule  133.  In  the  revision  of  these  rules  by  the  Associa- 
tion, a  two-thirds  vote  shall  be  necessary  for  adoption. 

Rule  134.  Voting  powers  shall  be  the  same  as  prescribed 
in  the  Constitution  of  the  Master  Car  Builders'  Association 
on  matters  pertaining  to  the  adoption  of  standards  and  the 
expenditure  of  money. 

Rule  135.  This  Code  of  Rules  shall  be  introduced  for  the 
discussion  and  revision  at  one  session  of  the  Master  Car 
Builders'  Association  cenvention  each  year. 

Rule  136.    This  Code  of  Rules  shall  take  effect 

Fob  Passenger  Equipment  Cars. 

1.  Each  railway  company  shall  give  to  foreign  cars. 
While  on  its  line,  the  same  care  and  attention  that  it  gives 
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its  own  cars,  except  in  case  of  cars  on  which  work  is  done 
under  special  agreement  existing  between  the  company  own- 
ing the  cars  and   the   road   operating  the  same. 

2.  Railroad  companies  handling  cars  are  responsible  for 
damage  to  any  car  by  unfair  usage,  derailment  or  accident, 
and  for  improper  repairs  made  by  them,  and  they  should 
make  proper  repairs  at  their  own  expense  or  issue  defect 
card  covering  all   such   damage  or  improper  repairs. 

3.  Cars  must  be  delivered  In  good  running  order,  and 
returned  in  as  good  general  condition  as  when  received. 

4.  The  receiving  road  is  authorized  to  make  such  alter- 
ations and  repairs  as  are  necessary  for  the  safe  movement 
of  cars  over  its  line,  and  must  immediately  notify  the  deliv- 
ering road  of  all  such  alterations  and  repairs,  upon  receipt 
of  which  notification  the.  delivering  road  shall  furnish 
proper  authority  to  render  bill  for  such  alterations  and 
repairs. 

5.  Authority  must  be  furnished  for  the  replacement  of 
wheels  and  axles  if  in  the  following  condition: 

Wheels. 
(a)     Loose  wheels. 

(2>)  Variation  from  gauge  beyond  the  limits  as  pre- 
scribed in  the  Rules  of  Interchange  for  freight  cars. 

Wheels,   Cast-Iron. 

(a)  Shelled  out,  with  treads  defective  on  account  of 
circular  pieces  shelling  out,  leaving  round,  flat  spots,  deepest 
at  the  edges,  with  raised  centers,  if  1^  inches  or  more  in 
diameter. 

■   (b)     Tread    worn   hollow;    if    tread    is    worn    sufficiently 
hollow  to  render  flange  or  rim  liable  to  breakage. 

(c)  Worn  flange;  flanges  having  flat,  vertical  surfaces, 
extending  more  than  %  inch  from  tread. 

id)  Flat  spots;  if  flat  spots,  caused  by  sliding,  exceed 
1^  inches  in  length. 

(e)  Burst;  if  wheels  are  cracked  from  the  wheel  fit 
outward  by  pressure  from  the  axle. 

if)  Flanges,  rim,  tread,  plate  or  brackets,  either  cracked, 
chipped  or  broken  in  any  manner. 

Wheels,   Steel-Tired. 

(a)  Loose,  broken  or  cracked  hubs,  plates,  bolts,  retain- 
ing ring  or  tire. 

(b)  Worn  flange  or  tire;  with  flanges  less  than  %  inch 
thick,  or  having  flat,  vertical  surfaces  extending  more  than 
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%    inch    from   tread,   or   with   tire   thinner   than    shown   in 
Fig.   202. 

(c)     Flat  spots;    if  flat  spots,  caused  by  sliding,  exceed 
1)4  inches  in  length. 
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WORN  FLANGE  OB  TIBE. 


Axles. 

Axles  bent  or  broken,  or  having  Journals  cut  or  Ie0i  than 
Z%  inches  in  diameter. 

Brakes. 

6.    Brakes  must  be  in  perfect  working  order.     Cylinders 
must  hare  been  cleaned  and  oiled  within  six  months  and 
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the  date  of  the  last  cleaning  and  oiling  marked  on  brake 
cylinder  and  triple  valve  with  white  paint. 

The  adjustment  of  piston  travel  based  on  seventy  pounds 
as  the  initial  pressure,  must  not  be  less  than  5  inches  nor 
more  than  8  inches. 

Bills. 

'7.  Bills  for  wheels  and  axles  shall  be  of  the  following 
form,  and  must  make  specific  mention  of  each  wheel  and 
axle  removed  or  applied: 

New.  Second-hand.    Scrap. 

1  36-inch  Cast  Wheel $10.00  $7.50              $5.00 

1   33-inch   Cast  Wheel 8.50  6.75                4.50 

1   axle,   60,000   lbs 14.00  7.75                5.25 

1   axle,   40,000  lbs , 12.00  6.50                4.50 

8.    Bills  rendered  for  labor  and  material  furnished  shall 

be  in  accordance  with  the  following  prices,  with  the  proper 

debits  and  credits: 

Credit 
New.  for  Scrap. 

Journal    Bearings    per  lb.        16     cents.        11     cents. 

Malleable  Iron   "  3         "  %      *• 

Bolts,  Nuts,  Wrought 
Washers  and  all 
Wrought  Iron  except 
^xles    "  3         "  %     '* 

Castings    ...... ...!!.!!!!.      *•  1%     "  6-10     " 

Spring  Steel  (not  Springs)      •*  4         «  ^      « 

Lumber:  Oak,  Pine,  Pop- 
lar, Hickory  and  Elm.. per  ft.  2%      *' 

Labor    25c  per  hour. 

All  steel  castings  and  steel  wheels  of  the  different  makes 
to  be  charged  at  current  market  prices. 

Removing,  turning  and  replacing  a  pair  of  steel-tired 
wheels,  $7. 

Removing  and  replacing  a  pair  of  wheels,  $2. 

Loss  of  service  metal  from  steel-tired  wheels  as  a  result 
of  slid  spots  or  other  causes,  to  be  charged  at  Uie  rate  of 
$2  per  1-16  inch  thickness  of  tire. 

Glass,  paints  and  other  materials  tp  be  charged  at  current 
market   prices. 

Gas. 

Debits  and  credits  for  gas  shall  be  settled  on  the  follow- 
ing basis: 

Gas  shall  be  charged  at  its  current  market  price.  No 
labor  shall  be  charged  for  filling  tanks. 
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If  a  car  is  transferred  from  the  service  of  one  railroad  to 
that  of  another,  the  receiving  road  shall  Issue  an  M.  C.  B. 
defect  card  authorizing  the  delivering  road  to  bill  against  it  for 
the  quantity  of  gas  in  the  holders  at  the  time  car  was  received. 

Cars  in  interchange  requiring  holders  to  be  filled,  the  re- 
ceiving road  shall  be  charged  for  the  quantity  of  gas  supplied. 

For  cars  stored  in  shop  for  repairs,  the  company  having  the 
car  in  its  possession  shall  be  responsible  to  the  delivering  com- 
pany for  the  gas  In  the  holders.  This  will  apply  to  sleeping  car 
companies  when  cars  are  in  their  possession  and  out  of  service. 


CHAPTER  Xm. 

LOADING  AND  UNLOADING  CABS. 

Loading.— K  prime  factor  in  the  advance  made 
in  the  art  of  transportation  is  the  ever  increasing 
ability  of  carriers  to  transport  larger  and  bulk- 
ier loads.  That  they  have  been  able  to  do  this 
has  not  been  dependent  alone  on  the  increased 
effectiveness  of  motive  power,  added  substantial- 
ity of  the  roadway  and  track,  or  the  greater 
capacity  of  the  car  itself,  but  in  some  measure 
to  greater  skill  in  utilizing  the  capacity  of  car 
equipment  to  the  utmost.  It  is  probable  that 
much  yet  remains  to  be  done  in  this  direction 
and  that  this  feature  of  railroad  administration 
will  find  a  fruitful  field  for  future  economies.* 

One  feature  connected  with  the  use  of  freiglit 
cars  is  that  relating  to  the  loading  and  unloading 
of  the  same.  This  has  received  the  keen  scrutiny 
and  intelligent  action  of  railway  managers.  J 

The  question  of  loading  freight  cars  may  be 
appropriately  treated  in  this  volume  because  there 
are  certain  classes  of  freight  of  great  bulk  or 
weight  such  as  long  lumber,  logs,  telegraph  poles, 
piling,  props,  tan  bark,  ties,  fence  posts,  long 
structural  material,   plates,   rails,    girders,   tum- 

*The  question  of  handUng  cars  and  tbe  means  that  arc  taken 
by  railroads  to  utilize  them  to  the  utmost  is  very  fully  eluci- 
dated in  another  part  of  this  volume. 

tThls  subject  is  also  discussed  in  another  volume  of  'The 
Science  of  Railways." 
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tables,  pipe,  stone,  etc.,  which  should  be  loaded 
with  a  view  of  placing  the  strain  properly  on  the 
vehicle.  In  many  cases  the  load  is  too  long  for  a 
single  car,  the  length  of  the  material  requiring 
two  or  more  vehicles  for  its  accommodation.  In 
such  cases  provision  must  be  made  for  passing 
around  curves,  etc.  Much  of  this  kind  of  freight 
must  also,  from  its  character,  be  carried  on  open 
cars,  and  furtlier  it  is  essential  that  safeguards  be 
observed  to  prevent  the  load  from  shifting  or  any 
jiart  of  it  from  falling  off  tlie  car  en  route,  thus 
menacing  tlie  track  and  the  safety  of  trains.  This 
l)hase  of  the  subject  has  been  most  carefully 
treated  from  time  to  time  by  the  Master  Car 
Builders'  Association  which  has  formulated  de- 
tailed rules,  as  recommended  practice,  on  the  sub- 
ject. These  rules  are  intended  to  be  uniformly 
enforced  by  all  railroad  companies  and  are,  in  gen- 
eral scope  at  least,  necessary  for  the  safe  opera- 
tion of  trains  and  the  protection  of  lives  of 
operatives  and  passengers.    They  are  as  follows: 

RLXES  FOB  LOADING  LONG  MATERIALS  ON  OPEN  CARS. 
GENERAL  INSTRUCTIONS. 

1.  The  rules  here  given  cover  only  the  more  common  forms 
of  lading.  Where  It  is  found  they  do  not  apply,  special  Instruc- 
tions must  be  asked  for. 

2.  Cars  to  be  used  for  shipnv^nts  of  this  character  must  be 
carefully  examined,  all  defects  remedied,  and  should  be  prop- 
erly cambered  by  drawing  up  the  ti  uss  rods. 

3.  Where  maximum  weights  of  lading  are  not  specified, 
the  usual  excess  of  ten  per  cent  wAll  be  allowed. 

4.  All  single  cars  must  be  so  loaded  that  one  hand  brake 
IS  ACCESSIBLE  AND  OPERATIVE.  There  iiiust  bc  a  clearance  of  at 
least  six  (6)  inches  between  the  brake  wheel  and  lading  as  per 
Fig.  203. 

5.  Cars  must  have  sufficient  side  bearing  clearance  to 
allow  trucks  •  to  curve  freely.  The  maximum  side  bearing 
clearance  of  loaded  cars  must  not  be  more  than  three-eighths 
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(%)  Inch,  for  loads  less  than  ten  (10)  feet  high  from  top  of 
rail,  and  must  not  exceed  one-fourth  (%)  inch  for  loads  ten 
(10)  feet  high,  or  over,  from  top  of  rail. 

6.  The  height  and  width  of  lading  must  he  governed  by 
the  clearance  limits  of  the  roads  over  which  the  lading  is  to 
pass. 

7.  Lading  will  not  be  accepted  if  placed  on  top  of  box 
or  stock  cars;  or  if  placed  on  top  of  sides  of  gondola  cars 
having  steel  sides,  or  wooden  sides  less  than  three  (3)  inches 
thick,  or  wooden  sides  more  than  forty  (40)  inches  high. 

8.  No  truck  of  any  car  will  be  allowed  to  carry  more  load 

than   0NE-HAI.P  OF  the    marked   capacity   of  car,   FIX'S  TEN    FEB 

CENT,  for  overload.  In  case  of  doubt,  this  must  be  verified  by 
weighing. 


Pig.  203 
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9.  Lading  on  single  cars  must  never  project  over  end  sill 
of  car,  unless  such  overhang  is  protected  by  an  idler  or  carry- 
ing car  forming  part  of  a  group  of  cars,  except  when  this 
projection  is  six  (6)  feet  six  (6)  inches  or  more  above  top 
of  rail  and  does  not  overhang  end  sill  more  than  six  (6) 
inches,  as  per  Fig.  203. 

10.  An  IDLER  must  be  used  to  protect  the  overhanging  load 
on  another  car  when  the  load  projects  over  end  sill  at  a  height 
less  than  six  (6)  feet  six  (6)  inches  from  top  of  rail,  or  when 
the  load  projects  more  than  six  ( 6 )  inches  at  a  height  of  more 
than  six  (6)  feet  six  (6)  inches  from  top  of  rail.  The  idler 
forms  part  of  the  shipment,  and  must  not  be  detached,  during 
transit,  from  the  loaded  car,  except  for  cause,  when  it  must  be 
replar(  d  by  anot^ier  car  serving  the  same  purpose  and  gov- 
erned by  the  same  restrictions. 

11.  The  WIDTH  OF  OVERHANGING  LOAD,  placed  ou  slugle  cars, 
must  never  exceed  the  following  dimensions: 
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Length  of 
Overhang. 

Width  of  Load. 

Length  of 
Overhang. 

Width  of  Load. 

C 

W 

C 

W 

9  ft  —  In. 
10"     6   •' 
12  "    —  •* 
13"     6   " 

9  ft.  5     in- 
9"    2%  " 
9 "    —    " 
8"    9%  " 

15  ft  —in. 

16  "      6  " 
18  "    —  " 

8  ft      7  In. 
8  "        4  " 
8  "        1  " 

The  overhang  is  measured  from  center  of  truck  to  extreme 
end  of  overhang. 

12.  All  stakes,  clamping  pieces,  bearing  pieces  aifd  braces 
must  be  sound,  straight  grained  lumber  (hardwood  preferred), 
and  free  from  knots  that  would  materially  impair  their 
strength.  (Hemlock  must  never  be  used.)  Care  must  be 
taken  to  keep  the  stakes  from  spreading  at  the  top  while  cars 
are  being  loaded,  and  in  no  case  must  the  load  exceed  the 
width  of  the  car.  Unless  otherwise  specified,  stakes  must  not 
be  less  than  four  (4)  inches  wide  by  five  (5)  inches  deep,  or 
saplings  five  (5)  inches  diameter  at  the  center,  tapered  at 
the  ends  to  accurately  fit,  extend  through  and  completely  fill 
the  stake  pockets,  which  should  not  be  less  than  three  and 
one-half  (3%)  inches  wide  by  five  (5)  Inches  deep. 

13.  Opposite  stakes  must  always  be  fastened  together. 
When  the  specified  fastening  is  by  means  of  boards,  there 
must  be  two  boards  for  every  pair  of  stakes,  each  board  not 
lees  than  one  (1)  by  six  (6)  inches  in  section,  unless  other- 
wise specified,  and  fastened  at  each  end  by  not  less  than  three 
ten-penny  wire  nails.  (Hemlock  must  never  be  used.)  When 
the  specified  fastening  is  by  means  of  wire,  the  wire  used, 
unless  otherwise  specified,  must  be  equal  to  six  strands  or 
three  wrappings  of  No.  8  telegraph  wire  (or  wire  of  equal 
strength),  and  the  wire  must  be  secured  to  prevent  it  from 
slipping. 

14.  Whenever  cars  are  offered  in  interchange  and  stakes 
are  not  placed  according  to  detail  instructions,  additional 
stake  pockets  may  be  applied  by  the  receiving  road  and  the 
cost  of  same  charged  to  the  delivering  road. 

15.  The  WEIGHT  OF  LADING  Carried  on  any  car  must  be 
governed  not  only  by  the  marked  capacity  of  the  car,  but  also 
by  its  general  construction,  as  well  as  by  the  number  and  loca- 
tion of  the  bearing  pieces  upon  which  the  load  rests. 

To  prevent  overloading,  the  following  regulations  must  be 
adhered  to: 
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(a)  For  loads  carried  on  one  bearing  piece  per  car  located 
near  the  center  of  car:  On  flat  cars  having  only  two  truss 
rods  the  weight  of  lading  must  not  exceed  one-half  of  the 
marked  capacity  of  car.  On  flat  car  having  more  than  two 
truss  rods,  and  on  low-sided  gondola  cars,  the  weight  of  lading 
must  not  exceed  two-thirds  of  the  marked  capacity  of  car. 

(b)  For  loads  carried  on  one  bearing  piece  per  car  located 
about  equal  distance  from  center  of  car  and  center  of  truck: 
On  flat  cars  not  exceeding  thirty-four  (34)  feet  in  length  and 
having  only  two  truss  rods  the  weight  of  lading  must  not  ex- 
ceed two-thirds  the  marked  capacity  of  car;  on.  flat  cars  more 
than  thirty-four  (34)  feet  in  length  having  only  two  truss 
rods  the  weight  of  lading  must  not  exceed  one-half  the  marked 
capacity  of  car.  On  flat  cars  having  more  than  two  truss 
rods,  and  on  low-sided  gondola  cars,  the  weight  of  lading 
must  not  exceed  three-fourths  of  the  marked  capacity  of  car. 

(c)  For  loads  carried  on  one  bearing  piece  per  car.  located 
at  or  near  center  of  truck,  or  on  top  of  gondola  cars  with 
sides  not  more  than  thirty  (30)  inches  high  and  not  less  than 
three  (3)  inches  thick,  the  weight  of  lading  must  not  exceed 
one-half  of  the  marked  capacity  of  the  car;  or  on  top  of  gon- 
dola cars  with  sides  not  more  than  forty  (40)  inches  high  or 
less  than  three  (3)  inches  thick,  the  weight  of  lading  must 
not  exceed  one  fourth  the  marked  capacity  of  the  car. 

(d)  For  twin  loads  of  long  flexible  plates  carried  on  two 
or  more  bearing  pieces  on  each  car,  the  weight  of  lading  on 
any  car  must  not  exceed  one-half  of  the  marked  capacity  of  the 
car. 

(e)  For  loads  carried  on  one  bearing  piece  on  steel  cars, 
or  cars  having  steel  underframe,  the  cars  should  be  treated 
the  same  as  those  of  wooden  construction  having  more  than 
two  truss  rods. 

(f)  For  loads  carried  on  three  bearing  pieces  on  each 
car,  the  weight  of  load  so  carried  must  not  exceed  one- 
half  of  the  marked  capacity  of  car;  but  short  material  may  be 
carried  in  addition  on  the  floor  of  the  car,  provided  the  total 
weight  of  the  load  does  not  exceed  three-fourths  of  the  marked 
capacity  of  the  car. 

(g)  Cars  having  drop  ends  shall  not  be  loaded  on  top  of 
sides  unless  corner  stakes  have  been  suitably  reinforced. 

The  only  exceptions  are  for  cars  which  have  been  specially 
prepared  for  the  shipment  of  particular  forms  of  material. 

LOADS  TOO  LONG  FOR  SINGLE  CARS. 

16.  The  CONSIGNEE  AND  DESTINATION  of  all  the  material 
on  a  group  of  cars  must  be  the  same. 
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17.  The  lading  must  always  be  kept  clear  of  the  floor 
OF  THE  CARS,  both  Carrying  cars  and  fdlers.  The  amount  of 
this  clearance  must  not  be  less  than  four  (4)  inches. 

18.  A  group  of  cars  must  have  not  less  than  one  accessible 
and  operative  hand  brake  for  two  cars,  or  two  hand  brakes 
for  three  or  live  cars. 

19.  All  CARRYING  CARS  must  be  considered  of  the  same 
capacity  as  the  one  of  lesser  capacity. 

20.  Flat  cars  must  always  be  used'  when  the  load  rests 
partly  on  one  car  and  partly  on  another  car,  except  where 
special  provision  is  made  for  other  types  of  cars. 

21.  Where  the  lading  projects  over  end  sill,  necessitating 
the  use  of  an  idler,  and  there  is  sufficient  material  in  one 
consignment,  another  car  may  be  loaded  in  reverse  order  and 
one  idler  serve  for  both  cars.  The  space  between  the  project- 
ing ends  of  loads  may  be  utilized  to  load  the  idlers  with  short 
material,  but,  in  all  cases,  there  must  be  a  space  of  at  least 
two  (2)  feet  between  the  ends  of  such  ladings. 

22.  Where  the  dimensions  of  bearing-pieces  are  not  other- 
wise specified  they  must  be  not  less  than  four  (4)  inches 
wide,  and  of  sufficient  thickness  to  keep  the  lading  at  least 
four  (4)  inches  from  the  floor  or  end  gates  of  carrying  car 
and  idler,  and  must  extend  the  full. width  of  car.  Bearing- 
pieces  more  than  five  (5)  inches  high  may  be  built  up  of  lum- 
ber of  ample  strength  or  take  the  shape  of  cribbing,  the  base 
to  be  not  less  than  the  height.  These  bearing-pieces  must  be 
securely  fastened  to  the  fioor,  as  provided  for  in  paragraph 
No.  72. 

23.  Bbabing-pieces  must  never  be  placed  between  bolster 
and  end  of  car,  unless  special  provision  is  made  therefor  in 
detail  instructions.  When  there  is  but  one  bearing-piece  on  a 
car.  it  must  be  placed  at  least  twelve  (12)  inches  from  center 
of  bolster  toward  center  of  car. 

24.  The  distance  between  bearing-pieces  of  ladings  on  two 
or  more  cars  should  be  seven-tenths  (7-10)  of  the  total  length 
of  lading. 

26.  The  width  of  long  loads  must  never  exceed  the  follow- 
ing dimensions  for  the  given  distance  between  bearing-pieces 
or  length  of  overhang  when  load  does  not  exceed  twelve  (12) 
feet  in  height,  measured  from  top  of  rail.  For  loads  of  greater 
height,  subtract  two  (2)  inches  from  given  width  (W)  of  load 
for  every  inch  of  height  in  excess  of  twelve  (12)  feet. 
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Distance  between 
bearing-pieces. 

Length  of 
overhang. 

Width  of  load. 

D 

C 

W 

35'  — " 

T    6" 

9' 

6" 

38'     6" 

8'    3" 

9' 

4" 

42'  — " 

9' 

9' 

1%" 

45'     6" 

9'     9" 

8' 

iiy4'' 

49'  — " 

10'     6" 

8' 

8%" 

52'     6" 

11'     3* 

8' 

5%" 

56'  — " 

12'  — " 

8' 

2%" 

59'     6" 

12'     9" 

7' 

11%" 

63'  — " 

13'     6" 

7' 

7%" 

66'    6" 

14'     3" 

7' 

4" 

70'  — " 

15'  — " 

T 

H 

73'     6" 

15'     9" 

6' 

7%" 

77'  — " 

16'     6" 

6' 

3%" 

80'     6" 

17'    3" 

5' 

11" 

84'  — " 

18'  — " 

5' 

6%" 

26.  The  CARS  must  be  jacked  apart  by  placing  one  jack 
on  each  side  of  couplers,  separating  the  cars  until  the  couplers 
are  pulled  out  to  the  fullest  extent,  then  inserting  metal  or 
hardwood  blocks  with  plate  washers  to  completely  fill  the 
space  between  horns  of  couplers  and  end  sill,  as  shown  in  Fig. 
204. 

27.  Wherever  the  lading  is  carried  on  more  than  one  car. 
the  cars  should  be  chained  together  to  prevent  parting  in  case 
of  failure  of  couplers.  When  cars  are  used  which  are  not 
equipped  with  permanent  safety  chains,  chains  made  of  not 
less  than  one  (1)  inch  iron  must  be  passed  around  by  body 
bolster  and  across  under  center  sills,  forming  a  loop  back  of 
bolster  and  doubling  to  point  of  coupling  between  the  two 
cars  and  so  tie  them  together,  as  shown  in  Fig.  205.  These 
long  chains  must  have  only  a  sufficient  amount  of  slack  to  per- 
mit the  cars  to  curve. 

28.  The  INSPECTOR,  in  whose  district  the  cars  are  to  be 
loaded,  must  assure  himself  that  the  cars  are  properly  blocked 
apart. 

29.  All  DIMENSIONS  given  for  blocking,  bracing  and  bearing 
pieces  are  general,  but  represent  the  least  allowable  size  for 
loads  exceeding  one-half  the  capacity  of  car.  For  lighter  loads 
the  dimensions  may  be  proportionately  decreased,  except 
where  the  size  of  timbers  given  is  goyerned  by  the  required 
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clearance;  however,  any  material  that  may  be  suitable  for 
blocking,  which  differs  from  the  figures  given,  but  which  is 
of  equal  strength  or  stronger,  may  be  utilized. 

30.  All  material  carried  on  two  or  three  cars  must  always 
be  examined  by  a  competent  inspecVok  before  the  cars  are 
moved  from  the  loading  point.  If  an  inspector  is  not  stationed 
at  the  loading  point,  the  agent  must  give  notice  to  the  proper 
authority  when  th«  cars  are  loaded,  so  that  proper  Inspection 
may  be  arranged  for.  The  object  of  such  inspection  is  to  see 
that  these  regulations  have  been  complied  with. 

81.  If,  in  loading  cars,  it  is  impossible  to  clearly  ascertain 
whether  the  restrictions  given  in  General  Instructions,  under 
paragraphs  8  and  15,  are  complied  with,  the  following  tables 
may  be  used: 

FOR    LOADS    AS    PER    FIGS.    208    AND    209. 


Maximum  Weight  of  Load. 

Length  of 

Length  of 

cars. 

lumber. 

Capacity 
of  cars 

Capacity 
of  cars 

Caoacity 
of  cars 

Capacity 
or  can 

40,000  lbs. 

50,000  lbs. 

00,000  lbs. 

80,000  Ibe. 

^ 

30  ft. 

88,000  lbs. 

46,000  lbs. 

57,000  lbs. 

76,000  lbs. 

80  ft.    ] 

32  *' 

35,000   " 

42,000  ** 

58,000  *' 

71,000  •' 

84  *• 

32,000  " 

89,000   ** 

49,000  " 

65,000  " 

86  " 

80,000   ** 

37,000  '» 

45,000  *« 

60.000  •• 

' 

82  •* 

88,000  ** 

47,000   ** 

58,000  ** 

77.000  ^ 

83  ft.   1 

84  " 

86,000  ** 

44,000   ** 

54,000  " 

72.000  ' 

86  •• 

32,000  *• 

41,000   " 

50,000   •• 

66,000  - 

I 

88  '• 

30.000  •* 

88,000   •* 

47,000   ** 

61,000  •- 

' 

86  *« 

86,000  " 

45,000   •* 

55.000  " 

73.000  •• 

34  ft.   I 

38  •• 

84,000   *• 

42,000   •* 

51,000   ** 

69.000  " 

40  •• 

82,000   •• 

89,000   *' 

48,000   - 

64,000  " 

V 

42  '• 

30,000   *• 

87,000   •* 

45,000   •*   '  60,000  •* 

FOR   IX>ADS    AS   FEB  FIG.    212. 


When  Loaded  on  Cabs  84  Feet  Loira. 

Harked 
Capacity 
of  Can. 

Maxim  am 

Length 
lumber. 

A 

B 

0 

D 

aggregate 

weight  to 

be  carried. 

40  ft. 
45  ** 
50  " 
60  •* 

10  ft  8  in. 

11  ••   9  '• 
13  •*—   •' 

17  '*—    *• 

10  ft.  —  in. 
6  ••  6  " 

9  ••   6  " 

3  «*  .     •' 

6  ft.  9  in. 

6  «•    8   " 

7  *♦  —  •« 

10  •*—  «• 

24  ft. 
27  •• 
80  •• 
88  «• 

\  LbB. 
40,000 

50,000 

60.000 

80,000 

Lb6. 

90.000 
105,000 

When  Loaded  on  Cars  80  to  32  Feet  Long. 

120,000 

40  ft. 
46  *• 

10  ft.  8  in. 

11  ••  9  •• 

8  ft. —in. 
4  ••  — ..  •• 

5  ft.  9  in. 
5  **  8  •• 

24  ft. 
27  " 

160,000 
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For  material  less  than  ninety  (90)  feet  long,  load  per  car 
should  not  exceed  one-half  of  the  marked  capacity  of  the  two 
end  ears.  For  longer  material,  the  load  per  car  must  conform 
to  paragraph  No.  15. 

BTTLES    GOVERNING    THE    LOADING    OF    LUMBER  ON   OPEN    CARS. 

DETAIL    INSTRUCTIONS. 

32.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  (30)  Inches  high,  not  less  than  four  stakes  four  (4) 
Inches  wide  by  five  (5)  inches  deep  must  be  placed  on  each 
side  of  car,  and  the  tops  of  opposite  stakes  must  be  held 
together  by  two  one  (1)  by  six  (6)  Inch  boards,  fastened  at 

Fig.  206 


LUMBEB    LOADED     ON     SINGLE     CABS. 

each  end  by  means  of  three  ten-penny  wire  nails,  or  by  six 
strands  equal  to  three  wrappings  of  No.  8  wire.  Gondola 
cars  with  sides  thirty  (30)  Inches  high  or  over,  must  havo 
six  stakes  not  less  than  three  (3)  Inches  wide  by  four  (4) 
Inches  deep  on  each  side  of  car,  and  the  tops  of  opposite  stakes 
must  be  held  together  by  two  one  (1)  by  six  (6)  inch  boards 
fastened  at  each  end  by  means  of  three  ten-penny  wire  nails, 
or  four  strands  equal  to  two  wrappings  of  No.  8  wire. 

33.  When  the  length  of  lumber  will  permit,  It  must  be 
similarly  loaded  In  two  piles  with  six  stakes  on  each  side  of 
car.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  (30)  inches  high,  stakes  must  not  be  less  than  four 
(4)  Inches  wide  by  five  (5)  Inches  deep,  and  for  gondola 
cars  with  sides  thirty  (30)  Inches  in  height  and  over,  stakes 
must  not  be  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep.  In  both  cases  secured  as  specified  In  Rule  No.  32. 

34.  Lumber  of  equal  widths  must  either  be  lapped  or  have 
siiiips  across  loads  at  Intervals  of  not  more  than  thirty  (30) 
inches  high,  to  act  as  binders. 

LUMBER  loaded   OS   TOP  OF   SHORT   P FECES  ON    SINGOA  CARS,    AS   IN 

FIG.    207. 

35.  Long  pieces  so  loaded  must  rest  on  bearing-pieces  not 
less  than  ten  (10)  inches  wide  and  of  suflicient  thickness  to 
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provide  four  (4)  inches  clearance  at  all  points,  securely  faa- 
tened  across  the  top  of  ladln£^  of  each  car,  and  stakes  must 
be  wired  at  bearing-pieces. 

36.  The  STAKES  must  extend  up  as  shown,  and  be  held 
together  at  top  with  either  wire  or  boards.  (In  accordance 
with  Rule  32.)  The  short  lumber  must  be  placed  centrally  on 
each  car,  and  the  bearing-pieces  must  be  placed  half-way 
between  the  stakes  and  as  near  the  middle  of  the  car  as  possf- 
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ble.    stakes  must  not  be  less  than  two  (2)  feet  nor  more  than 
three  (3)  feet  six  (6)  inches  apart. 

37.  The  MAXIMUM  aggreoate  weight  must  not  exceed 
ninety  (90)  per  cent  of  the  marked  capacity  of  the  cars,  and 
the  amount  of  long  lumber  must  not  exceed  one-half  (^) 
the  lading. 

38.  This  material  may  be  carried  on  one  car,  either  in  the 
manner  shown  in  Fig.  208,  when  all  the  material  is  of  nearly 
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equal  length,  or  as  shown  in  Fig.  209,  when  part  of  the  material 
is  long  and  part  of  the  material  short;  the  second  car  in 
both  instances  being  simply  an  idler. 

39.  When  the  material  is  loaded  in  accordance  with  Fig. 
208,  the  idler  must  invariably  be  a  flat  car,  while  the  car 
carrying  the  load  may  be  either  a  flat  car  or  a  drop-end 
gondola  car. 

40.  When  the  material  is  loaded  as  per  Fig.  209.  the  idler 
may  be  a  gondola  car,  provided  there  is  a  clearance  of  at 
least  four  (4)  inches  between  the  bottom  side  of  overhanging 
material  and  the  top  of  sides  or  brake  shaft  of  the  idler. 

41.  The  material  on  carrying  car,  when  loaded  as  per  Fig. 

208,  must  rest  on  bearing-pieces  not  less  than  eight  (8)  inches 
wide,  and  of  sufficient  thickness  to  keep  the  ends  of  lumber  at 
least  four  (4)  inches  above  the  floor  of  the  idler,  and  in  length 
equal  to  the  full  width  of  the  car,  to  prevent  the  lading  from 
touching  the  idler  so  that  the  cars  can  curve  freely. 

42.  These  beabino-pieces  should  be  placed  directly  above 
the  bolster,  or  as  near  to  it  as  possible,  but  never  between  it 
and  the  end  of  the  car.    When  the  material  is  loaded  as  in  Fig. 

209,  no  extra  bearing-pieces  are  required  on  the  floor  of  the 
carrying  car,  as  the  short  material  loaded  underneath  the 
long  material  will  take  the  place  of  the  bearing-pieces. 

43.  The  lading  overhanging  the  idler,  on  Fig  208,  must 
not  project  more  than  flfteen  (15)  feet  from  the  center  of  the 
car  bolster,  and  on  Fig.  209  not  more  than  eighteen  (18) 
feet,  and  must  be  subject  to  restrictions  in  General  Rules,  so 
that  the  ends  will  not  project  too  far  beyond  the  side  of  the 
car  in  curving. 

44.  Short  material  may  be  loaded  on  the  idler  to  the 
extent  of  two-thirds  of  its  marked  capacity. 

45.  The  FIVE  stakes  on  each  side  of  the  carrying  car 
should  be  placed  as  near  the  bolsters  as  possible,  and  no  stakes 
whatever  should  be  used  on  the  idler  to  conflne  the  overhang- 
ing part.  The  only  stakes  permitted  on  the  idler  will  be 
such  as  may  be  required  for  the  short  lumber  loaded  on  the 
idler.  Where  the  pile  of  lumber  on  the  idler  exceeds  one- 
half  ( ^ )  the  length  of  the  car,  four  stakes  on  each  side  should 
be  used;  three  stakes  on  each  side  being  sufficient  for  shorter 
piles.  All  stakes  should  be  fastened  as  shown  in  Figs.  208  and 
209  and  as  provided  for  in  Rules  32,  35  and  36. 

46.  As  the  load  on  one  truck  of  the  carrying  car  is  in 
excess  of  that  on  the  other,  and  in  direct  proportion  to  the 
load  on  bearing-pieces  and  the  overhang,  care  should  be  taken 
in  all  cases  to  load  as  near  as  possible  to  the  brake  staff 
of  carrying  car,  but  a  clearance  of  not  less  than  six  (6) 
inches  must  be  allowed  between  lading  and  brake  wheel  of 
carrying  car,  ••  per  Rule  Noi  4i 
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47.  This  material  (of  any  length)  may  be  loaded  on  two 
or  more  cars. 

48.  Stakes  and  bearing-pieces  must  be  placed  as  indi- 
cated in  the  diagrams.  Stakes  must  be  wired  at  the  center 
and  fastened  at  the  top  with  either  boards  or  wire,  in  accor- 
dance with  Rules  32,  35  and  36.  Stakes  must  not  be  less 
than  two  (2)  feet  nor  more  than  three  (3)  feet  six  (6)  inches 
apart 
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49.  Bearing-pieces  must  not  be  less  than  ten  (10)  by  ten 
(10)  inches  in  section,  and,  if  possible,  should  be  placed  at 
equal  distances  from  the  centers  of  bolsters  on  both  carrying 
cars. 

50.  When  necessary  to  make  the  width  of  lading  less  than 
width  of  car,  on  account  of  long  overhang  or  distance  between 
bearing-pieces,  filling-pieces  must  be  placed  between  the 
stakes  and  lading  and  securely  fastened  to  inside  of  stakes. 

51.  Long  material  may  be  u)ai)ei)  on  gondola  cars  that 
have  drop-end  gates,  provided  that  when  loaded  on  two  cars, 
bearing-pifx'Es  of  not  less  than  ten  (10)  by  ten  (10)  inches  are 
used  to  keep  the  lading  clear  of  the  end  gates  and  floor  by  at 
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least  four  (4)  inches,  and  in  addition  to  the  bearing-pieces 
on  the  floor  there  is  a  clearance  at  each  side  of  load  of  at 
least  eighteen  (18)  inches  between  the  load  and  the  car  side 
and  end  gate  stops  at  narrowest  point  to  provide  for  curving. 
This  clearance  may  be  obtained  by  the  use  of  stanchions,  not 
less  than  four  (4)  by  five  (5)  inches  in  section,  placed  in  a 
vertical  position,  and  securely  fastened  by  cleats  to  the  floor 
bearing-pieces  in  such  a  manner  as  to  make  the  floor  bearing- 
pieces  serve  as  a  brace  between  them,  and  to  be  fastened 
together  with  wire  at  center  and  either  boards  or  wire  at  top 
as  specified  in  Rules  32,  35  and  36.  Not  more  than  two  gondola 
cars  must  be  used  together. 

52.  If  the  load  projects  above  the  sides  of  car,  bearing- 
pieces  not  less  than  ten  (10)  by  ten  (10)  inchi's,  properly 
cleated  on  the  inside  of  sides,  must  be  placed  on  car  sides. 
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and  securely  braced  to  prevent  both  longitudinal  and  lateral 
motion.  The  material  placed  on  these  bearing-pieces  may  be 
loaded  to  the  full  width  of  car.  Stakes  must  be  placed  as 
shown  in  Fig.  215,  and  must  be  wired  above  car  sides  and 
again  at  top. 

BULES  GOVEBNINCP  THE  LOABIKG  OF  DRESSED  LUMBEB. 

53.  If  the  lading  consists  of  dressed  lumber,  and  the 
shippers  desire  to  do  so  in  order  to  prevent  sap  stains,  strips 
of  rough  lumber  not  more  than  two  (2)  Inches  nor  less  than 
one  (1)  inch  thick,  by  not  more  than  six  (6)  Inches  nor  less 
than  four  (4)  inches  wide,  may  be  placed  crosswise  between 
each  layer  of  lumber.  All  strips  over  one  and  three-eighths 
(1%)  inches  thick  must  be  six  (6)  inches  wide.  There  must 
be  one  crosspiece  to  each  pair  of  stakes  on  opposite  sides  of 
the  car  and  between  each  layer  of  lumber.  These  strips  must 
be  of  the  same  thickness  for  each  layer  of  lumber,  and  must  be 
neatly  fitted  between  and  butt  against  the  stakes.  When 
loaded  as  per  Figs.  206,  207  and  209,  the  strips  may  be  placed 
on  the  floor  of  the  car  as  well  as  between  the  layers. 

BULES  GOVERNING  THE  LOADING  OF  LOGS,  TELEGRAPH  POLES,  PILING 

AND  PROPS  ON  OPEN  CARS. 

54.  Material  of 'this  description  must  be  loaded  with  the 

BUTTS  AND  TOPS  ALTERNATING. 

If  the  lading  rests  on  two  or  more  cars,  it  must  rest  on 
BKARiNG-piECEs  uot  less  than  ten  (10)  by  ten  (10)  inches  in 
section. 

LOGS. 

55.  All  logs  twenty  (20)  inches  and  over  in  diameter  must 
be  loaded  in  pyramidal  form,  with  the  largest  logs  at  the  bot- 
tom, as  shown  in  Fig.  216,  with  the  large  ends  of  the  first 

Fig.  216 

LADING  OF   LOGS   ON   CARS. 

course  toward  the  end  of  car.  There  must  not  be  less  than 
three  pairs  of  stakes  of  hardwood  or  live  saplings  squared  or 
ends  to  completely  fill  the  pockets.  Stakes  must  be  four  (4) 
by  five  (5)  inches  in  section,  accurately  fitted  to  stake  pockets. 
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and  to  extend  not  more  than  ten  (10)  Inches  above  car  floor. 
For  long  logs  there  must  be  one  pair  of  stakes  for  each  length 
of  five   (5)  feet  or  fraction  thereof. 

LOOS,  PILING,  FBOpS  AND  TEI£GBAFH  POLES. 

56.  When  material  of  this  kind  is  not  loaded  in  pyramidal 
form,  the  stakes  must  be  as  high  as  the  lading,  and  must  be 
tied  together  at  the  top  with  wire. 

57.  If  the  lading  is  more  than  four  (4)  feet  high,  opposfte 
STAKES  must  be  bound  togetheb  with  wire  at  about  one- 
third  (1/3)  the  height  above  car  floor  after  one-third  (1/3) 
of  the  lading  has  been  placed  on  the  car,  and  in  such  a  manner 
that  when  the  remaining  load  is  placed  on  the  car  the  wire 
will  have  a  tendency  to  draw  the  tops  of  stakes  toward  each 
other.  The  tops  must  also  be  tied  with  wire.  (See  Fig.  217.) 
This  wiring  must  consist  of  not  less  than  ten  strands  equal  to 
flve  wrappings  of  No.  8  wire,  and  must  be  tight.  If  necessary, 
bearing-pieces  may  be  placed  between  lower  and  upper  sections 
of  load  to  facilitate  application  of  wire  after  all  the  lading 
has  been  placed  on  the  car.  Stakes  must  be  sound  hardwood, 
and  free  from  knots.  If  saplings  are  used,  they  must  be  at 
least  six  (6)  inches  in  diameter.  Stakes  must  incline  toward 
center  of  cat  a  total  of  about  twelve  (12)  inches  before  load 

Fig.  217 


il    il^ 


LADING  OF   PILING,  ETC.,  ON  CABS. 

is  placed  on  car,  and  in  no  case  will  they  be  allowed  to  incline 
away  from  center  of  car  after  the  car  is  loaded.  The  inspector 
must  assure  himself  that  all  wiring  is  tight  before  load  is 
moved. 

58.  When  lading  is  placed  on  gondola  cars  and  projects 
above  car  sides,  stakes  placed  in  proper  stake  pockets  and 
wired  at  top  must  be  used.  If  lading  projects  more  than  three 
(3)  feet  above  car  sides,  opposite  stakes 'must  also  be  wired 
immediately  above  car  sides. 

59.  Logs,  piling  and  telegraph  poles  loaded  on  two  or  more 
cars  should  conform  to  Figs.  207,  210,  211,  212,  213,  214  and  215 
and  paragraphs  35,  36,  37  48,  49,  50,  51  and  52.  If  lading 
is  less  than  four  (4)  feet  high  paragraph  56  should  be  fol- 
lowed, and  when  more  than  four  (4)  feet  high  paragraph  57 
should  be  followed.    The  wiring  of  stakes  should  conform  to 
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paragraph  57  (Logs  on  Single  Care)  escept  that  live  turns  or 
ten  Btranda  shoulii   be  used   In   place  of  three  turns   or  bii 

strands. 

FOR  LO.^US  ON   FLAT   CARS. 

eo.  When  tan  bark  Is  loaded  on  flat  cars  there  must  be 
four   stakes   properly    fastened   at  each    end   of   car. 

There  must  be  at  least  tour  stakes  at  each  side  of  car. 
accurately  fitted  to  stake  pockets.  Two  pairs  of  side  stakes, 
ihose  nearest  center  of  car,  must  be  fastened  across  the  top 
by  means  of  wive.  The  wiring  should  not  be  of  less  Iban  two 
strands  of  No,  8  wire  per  pair  of  stakes,  twigied  sufHrienlly 
to  hold  stakes  in  a  vertical  position. 

Two  boards  not  leaa  than  one  (1)  Inch  by  six  (6)  Inches  ti. 
section  spaced  four  (4)  Inches  apart,  or  one  board  one  ill 
inch  by  twelve  (12)  Inches  in  section,  must  be  seciirfl) 
nailed  to  inside  of  end  and  side  stakes. 

The  load  must  e^ttend  to,  but  not  beyond,  the  top  lin^ 
of  the  top  board  at  time  of  loading. 

Diagonal  braces  not  less  than  one  (1)  Inch  by  six  (6) 
inches  in  section  must  be  nailed  to  outside  of  car  frame,  or  car 
'  sides,  to  outside  of  top  boards  and  to  Inside  of  second  stake 
from  end  of  car,  with  not  leas  than  three  ten-penny  wire  nails. 
At  diagonally  opposite  corners  of  car,  boards  not  less  than  one 
II)  Inch  l)y  four  <4)  inches  In  section,  spaced  not  more  tban 
two  (2)  feet  apart,  must  be  securely  nailed  to  the  inside  of 
corner  etake  and  the  stake  next  to  It,  the  top  board  to  be  not 
more  than  two  1 2)  feet  below  the  top  of  lading,  in  order  lo 
provide  proper  foothold. 

In  loading,  strips  should  he  arranged  vertically  inside  of  the 
cross  boards,  or  hark  set  on  end  so  as  to  permit  space  tor 
foothold  and  handhold  at  the  cross  pieces.    Fig,  21S, 
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and  Bufflclent  side  stakes  ou  side  of  car  so  that  the  spacing 
between  stakes  or  between  stakes  and  end  of  car  does  not 
exceed  twelve  (12)  leet.  Two  boards  not  less  than  oae  (1) 
Inch  by  six  (6)  Inches  In  section  spaced  tour  (4)  inchsB 
apart,  or  one  board  one  (1)  inch  by  twelve  (t2)  Inches  in 
section  should  be  securely  nailed  to  Inside  of  the  end  and 
side  stakes  about  twelve  (12)  Inches  below  top  of  stakes.  See 
Fig.  219. 

62.  Gondola  cars  with  sides  less  than  thirty  (30)  inches 
high  should  be  governed  by  the  same  rules  as  for  flat  cars. 

6S,  Gondola  cars,  with  sides  thirty  (30)  inches  high,  must 
have  end  stakes  secured  at  bottom  by  nailing  a  plank  two  (2) 
inches  by  four  (4)  inches  in  section  to  Hoor  Inside  of  bottom 
of  slakes.  Cars  equipped  with  stakes  so  secured  may  be  loaded 
to  nine  (9)  feet  above  floor.  If  the  load  exceeds  nine  (9) 
feet  in  height,  the  tops  of  opposite  stakes  must  be  connected 
by  wire  or  boards.  For  such  lading  the  wire  must  consist  of 
at  least  one  strand  of  No.  S  wire. 


64.  Gondola  cars  with  sides  more  than  thirty  (30)  inches 
high  may  be  loaded  to  a  height  of  nine  (9)  feet  above  floor 
without  the  use  of  plank  nailed  to  the  floor. 

65.  It  will  be  the  duty  of  the  inspector  to  carefully  exam- 
ine the  load  to  note  that  the  bark  Is  Interlaced  and  sufllclently 
secured  to  make  tbe  lading  sate  for  transit. 

THE  LOADING   OP    HI.AB    WOOD. 

66.  For  loading  slab  wood  exactly  the  same  instructions 
as  given  above  for  tan  bark  shall  be  followed,  but  In  addlllon 
there  must  b&  provided  in  all  cases  boards  equivalent  to  not 
less  than  one  (1)  Inch  by  sli  (6)  inches  In  section  at  the 
top  of  the  stakes,  both  at  the  sides  and  ends,  and  so  arranged 
as  to  prevent  slabs  from   sliding  off  tbe  car, 

6GA.  General  instructions  given  for  Ian  bark  should  gov- 
ern tbe  loading  qf  lath,  but,  In  addition,  these  rulfs  should  be 
followed: 
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Boards  one  (1)  inch  by  six  (6)  inches  In  section,  placed  on 
edge,  and  fastened  Inside  of  side  and  end  stakes,  should  be 
placed  Immediately  above  floor  of  car,  to  prevent  the  bottom 
layers  of  lath  from  shifting  endwise  or  sidewlse. 

Immediately  Inside  of  lower  course  of  side  boards  bundles 
of  lath  should  be  laid  longitudinally,  and  a  longitudinal  row 
of  bundles  should  be  placed  along  center  of  car.  Bundles 
Bboutd  then  be  laid  crosswiae,  buttiag  against  center  longi- 
tudinal row.  and  resting  on  top  ol  side  longitudinal  rows. 
Succeeding  courses  should  be  laid  crosswise  in  the  same  man- 
ner, butting  against  additional  longitudinal  tows  laid  between 
them  over  center  line  of  car.  Opposite  stakes  must  then  be 
fastened  together  with  either  boards  or  wire,  in  the  same  man- 
ner as  required  for  tan  bark.  At  diagonally  opposite  corners 
boards  should  be  applied,  to  provide  proper  foothold  and  band- 
hold,  as  required  tor  tan  bark,  except  that  these  boards  may 
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67.  Flat  cars  loaded  with  cross  ties  or  fence  posts  will 
not  be  accepted  tor  shipment. 

68.  Gondola  cars  will  be  accepted  with  load  not  to  exceed 
tour  (4)  feet  above  the  end  gate  of  car.  Bach  tier  must  be 
loaded  flat  wiae  in  a  pybamioai.  form  above  the  end  gate,  so 
as  not  to  wedge  and  spread  the  sides.  Lading  must  not 
extend  over  the  sides  of  ear. 

69.  If  load  extends  more  than  twelve  (12)  Inches  above 
end  gate  at  center,  each  pile  must  have  at  least  two  binders, 
which  shall  not  extend  less  than  fifteen  (IB)  inches  over  side 
plank  of  car,  and  must  tre  secured  at  each  side  of  sar  with  at 
least  three  staples  or  nails,  or  sball  be  fastened  to  any  layer 
of  ties  below  the  top  of  side  plank.  E^acU  binder  shall  be  fas- 
tened to  each  tie  in  passing  over  the  load.    Wlien  fastening  la 
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made  as  last  described,  the  attachment  to  the  ties  must  be 
made  on  both  sides  of  the  load,  and  the  binder  brought  together 
at  top  of  pyramid  and  fastened  by  twisting  and  securing  both 
ends  of  the  binder  with  staples  to  the  load. 

70.  When  wire  is  used  it  must  not  be  of  less  gauge  than  No. 
8,  and  but  one  strand  may  be  used. 

71.  When  sapling  is  used  it  must  be  of  green  timber,  split, 

Fig.  221 
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and  not  less  than  one  and  one-half  (1^)  inches  wide  on  the 
split  or  flat  side. 

RUIJSS    GOVEBNINO   THE   LOADING    OF    LONG    STBUCTUBAL    MATERIAL, 
FUkTES,   BAILS,    GIBDEBS,    ETC.,   ON    OPEN    GABS. 

DETAIL    IN8TBUCTI0NS. 

LOADS    ON    SINGLE    CABS. 

72.  Large  gibdebs,  loaded  on  flat  side  on  flat  cabs,  must 
always  be  carried  upon  bearing  blocks,  not  less  than  six  (6) 
by  twelve  (12)  inches,  bolted  to  car  floor  with  seven-eighths 

iff.  222 
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( % )  inch  bolts.  The  bearing  blocks  must  be  placed  one  over 
each  bolster,  and  two  (2)  by  four  (4)  by  eighteen  (18)  inch 
cleats  must  be  placed  longitudinally  under  floor  and  cut  wash- 
ers under  bolt  heads  and  nuts.  In  addition,  spacing  blocks 
not  less  than  two  (2)  by  twelve  (12)  Inches  must  be  placed 
between  each  girder.  Lateral  motioa  must  be  prevented  by 
means  of  upright  iron  stanchions  not  less  than  one  and  one- 
quarter  (IVi)  inches  in  diameter,  driven  inU)  holes  in  the 
bearing-pieces  and  held  together  at  the  top  by  not  less  than 
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two  (2)  by  six  (0)  inch  planks  (hardwood),  as  shown  In  Figs. 
222  and  223,  or  it  may  be  prevented  by  fitting  planks  between 
flanges  of  the  girders,  as  shown  in  Fig.  225.  Girders  may  also 
be  CLAMPED  TOGETHER  as  shown  in  Fig.  224.  When  so  loaded, 
the  blocking  used  must  not  be  less  than  three   (3)   by  eight 
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(8)  inches  for  bearing-blocks  on  car  floor,  two  (2)  by  eight 
(8)  inches  for  spacing-blocks,  and  four  (4)  by  six  (6)  inches 
( hardwood )  for  top  tie  planks.  The  vertical  rods  must  not  be 
less  than  one  (1)  inch  in  diameter,  and  must,  if  possible,  pass 
through  the  blocking  and  floor  of  car.  Further,  with  loads 
twenty-four  (24)  inches  high  or  over,  braces  must  be  added, 
as  shown  in  Fig.  249.  To  prevent  longitudinal  motion,  angle 
plates  five  (5)  or  six  (6)  inches  wide  by  one-half  (^)  inch 


Fig.  228 


thick,  must  be  bolted  firmly  to  the  lower  girders  close  to  the 
bearing-pieces,  as  shown  in  Fig.  222,  or  if  rivet  holes  are  not 
available  it  may  be  prevented  by  clamps,  as  shown  in  Fig.  224. 
The  upper  girder  must  be  held  to  the  lower  girder  by  diagonal 
flat  iron  braces  bolted  to  both  girders,  as  shown  in  Fig.  222.  If, 
however,  girders  are  clamped  together,  as  shown  in  Fig.  224, 
the  diagonal  flat  iron  braces  need  not  be  applied. 

73.    Large  girders,  loaded  as  shown  in  Fig.  226,  must  be 


Fig,  229 


HECTTRED  TO  CARRYING  CAR,  as  described  in  paragraph  72  and 
Fig.  224. 

74.  When  loading  short  structural  material  on  single  gon- 
dola cars,  in  separate  piles,  as  shown  in  Fig.  229,  the  pieces 
forming  each  pile  must  be  lapped,  and  must  be  blocked  to 
solidly  fill  the  whole  space  between  sides  of  car.  Lading  pro- 
jecting above  car  sides  must  be  placed  in  pyramidal  shape, 
and  opposite  stakes  must  be  fastened  together  at  top  by  mecins 
of  boards.'    Diagonal  braeM  must  be  pteeed  eloit  ta  ilopliig 
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Bides  of  ladiDK.  and  fastened  at  each  aide  of  each  stake  and 
tie  boards  by  not  less  than  three  ten-penny  uaila.  To  avoid 
longitudinal  sliding,  one  piece  not  less  than  alx  (6)  by  eight 
(S)  Jncbes  1q  section  must  be  securely  bolted  to  car  floor,  at 
each  end,  and  close  to  lading.  For  piles  up  to  twenty  (20) 
feet  long,  at  least  three  pairs  of  stakes,  and  for  longer  piles 
four  pairs  of  stakes  must  be  used. 

7B.    Open  girders,  balf-roof  trusses,  and  similar  material 
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loaded  on  gondola  cars,  as  shown  In  Fig.  234,  must  rest  on  two 
bearing-pieces  not  less  than  six  (6)  inches  wide  and  four 
(4)  inches  thick.  Two  other  timbers  of  same  size  must  be 
placed  above  lower  chord  of  trusses  or  girders,  and  securely 
bolted  through  bearing-pieces,  floor  and  longitudinal  cleat 
under  floor.  Load  must  be  secured  from  shifting  transversely 
by  two  stakes  on  each  side,  and  opposite  stakes  fastened  to- 
gether by  means  of  tie  boards  passing  under  and  touching  top 
chords  of  trusses  or  girders.  Two  blocks  about  a  foot  In  length 
and  of  sufficient  height  to  block  outside  girders  must  be  se- 
curely nailed  with  not  less  than  six  ten-penny  wire  nails,  be- 
tween tie  boards  against  outside  girders.  Diagonal  braces 
must  be  fastened  to  stakes  and  cross-tie  boards. 

WHEN  LOADKD  IN  liONDOLA  CARS,  AS  SHOWN  IN  FIG.  227. 

76.    One  end  must  rest  on  a  beabino-piece  not  less  than  ten 
(10)  inches  wide  and  of  sufficient  depth  to  prevent  the  lading 
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at  end  of  car  from  touching  the  floor;  the  bearing-piece  to  be 
placed  on  the  floor  above  the  bolster  and  extending  the  width 
of  the  car,  and  must  be  secured  from  shifting  by  cleats  nailed 
or  bolted  to  the  floor.  The  end  boards  at  this  end  of  the  car 
must  be  protected  by  blocking  fitted  between  the  side  boards 
BO  as  to  prevent  any  part  of  the  load  from  injuring  the  end 
boards  of  the  car.  The  thickne^ss  of  the  blocking  may  vary 
according  to  the  weight  of  the  lading,  but  should  never  con- 
sist of  less  than  one  three  (3)  inch  plank  set  on  edge  for 
loads  of  less  than  one-half  the  capacity,  nor  less  than  two 
three  (3)  inch  planks  or  their  equivalent  for  loads  of  more 
than  one-half  (%)  of  the  capacity  of  the  car,  and  must  be 
secured  from  shifting  by  cleats  nailed  or  bolted  to  the  floor. 

77.  If  the  ovkrhano  exceeds  one-third  (%)  of  total  length 
of  load,  the  opposite  end  must  be  securely  bolted  through  bear- 
ing-piece to  floor  by  moans  of  soven-eighths  (%)  inch  bolts 

78.      If   the   DKl>TH  OF   1/).M)   IS    MORE   THAN  TWENTY-FOUR    (24) 

INCHES.  THE  BRAciNd  for  beariug-piece  on  top  of  sides  of  car 
must  be  the  same  as  shown  in  Fig.  249. 
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79.  If  the  lading  which  butts  aealnst  the  end  boards  con- 
sists of  only  a  single  piece  or  two  of  a  weight  not  exceeding 
B  total  of  bIk  thousand  (6,000)  pounds,  no  end  blocking  Is 
riiqulred. 


Blocks  tor  bi 

TIE  BOAROSf 
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Fig.  235 
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SO.  When  the  lading  consists  of  very  fuixiblb  matkbi&l, 
inch  tx  platefi.  no  bearing- piece  la  required  on  the  floor  of 
tbe  car,  but  blocking  must  be  used  to  protect  the  end  boardi. 

si.  Tbe  other  end  of  the  load  must  rest  upon  a  bearing- 
piece,  square  or  round,  preferably  square,  not  less  than  eight 
(S)  by  ten  (10)  inches  it  square  cornered,  nor  less  than  ten 
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(10)  inchen  in  diameter  if  round,  for  loads  of  over  one-half 
(^)  the  capacity,  and  proportionately  smaller  to  less  weight 
of  lading.  This  bearing-piece  must  rest  on  the  side  boards  of 
the  car,  within  one  (1)  foot  of  either  side  of  the  center  line 
of  the  bolster,  and  must  have  the  ends  notched  for  the  side 
boards  and  be  securely  braced  to  prevent  both  lateral  and 
longitudinal  motion,  as  well  as  bending  and  rolling.  Figs.  235 
and  236  show  substantially  how  both  bearing-pieces  are  to  be 
made  and  secured. 

82.     If   the  ovEBHANoiNG  MATEBiAL  Is  Very  FLEXIBLE  and 
interferes  with  the  end  boards  of  the  adjacent  car,  a  suitable 


Fig.  236 
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I^DINO  SINGLE  CARS  OVERHANGING  BOTH  ENDS. 


Fig.  237 
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bearing-piece  protected  by  a  strip  of  iron  must  be  placed  on 
the  adjacent  car  to  support  the  material. 

83.  The  IDLERS  used  with  loads  as  shown  in  Fig.  226,  must 
be  flat  cars,  unless  the  width  of  the  overhanging  load  is  at 
least  three  (3)  feet  six  (6)  inches  less  than  the  width  given 
for  each  length  of  overhang  in  the  table  of  paragraph  11.  in 
which  case  a  drop-end  gondola  car  may  be  used. 

84.  The  IDLER  used  with  loads  as  shown  in  Fig.  227  may 
be  a  low-side  gondola  car,  but  must  have  at  least  four  (4) 
inches  clearance  vertically  between  load  and  idler  body  or 
brake  shaft. 

LOADS  ON   SINGLE  CARS,   OVERHANGING   BOTH  ENDS  OF  CAR   AS  PER 

FIGS.  237,  238  AND  239. 

85.  This  method  of  loading  may  be  made  use  of  to  load 
long  lattice  girders^  which  would  he  injured  if  loaded  on  more 
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thar  one  car.  From  a  point  ot  safety  tn  transit,  It  is  a  very 
undesirable  method  and  should  be  used  only  when  absolutely 
neceesarr. 

86.  For  loads  of  this  character  pour  beahisg-pieces  must 
be  placed  In  pairs  on  the  carrying  car.  each  pair  being  placed 
centrally  above  the  bolster,  with  a  distance  apart  of  not  over 

LADIKO  SINGLE  CARS  OVeRHANGING  BOTH   ENDS. 
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Ave  (6)  feet  nor  less  than  three  (3)  feet;  they  must  be 
Fasteneij  to  the  floor  with  bolts,  and  the  upright  Bupports  musi 
have  aide  braces. 

87.  Braces  or  tie-rods  must  be  secured  to  the  ofarhanglng 
ends  and  to  the  bearlng-pleces.  as  shown  In  Fig.  238.  Longi- 
tudinal motion  must  be  .prevented  by  the  use  of  plates  or 
clamps,  Ks  explf^ined  la  paragraph  72. 
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LOADinO  FLEXIBLE  PLATES  ON  aiNQUC  CARS. 

8S.  Wbea  plates  are  loaded  on  tbe  floor  of  single  blgh- 
Glde  gondola  cars,  be  a  ring -pieces  must  be  flaced  on  the  floor 
to  facilitate  tbe  removal  ot  the  ladlne.  These  bearing-pieces 
should  not  be  less  than  three  (3)  by  tour  (4)  Inches  In  section, 
extending  the  width  of  the  car.  There  should  not  be  less  than 
two  bearing-pieces  to' a  car. 

89.  When  plates  are  loaded  on  single  cars  and  the  length 
of  the  plates  Is  such  that 'it  becomes  necessary  to  lap  the  plates 
on  each  other  at  tbe  center  ot  the  car,  bearlag-pleces  not  leas 
than  eight  (S)  by  eight  IS)  inches  In  section  and  of  length 
corresponding  to  the  distance  between  tbe  side  planks,  must 


Fig.  240 
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be  placed  on  the  floor  ot  the  car  abo*e  the  croBS-bearers  to 
prevent  the  breaking  down  of  center  sills  and  stringers,  aa 
shown  in  Flga.  240  and  241. 


90.  Material  loaded  on  r.oNiioLA  cars  with  dbop-ends  ok  on 
FLAT  CAKS.  as  shown  In  Fig.  242.  must  have  one  bearing-piece 
not  less  than  ten  (10)  inches  wide  by  twelve  (12)  Inches  deep 
secured  to  the  floor  ot  each  car  wlih  two  seven-eighths  (Tfe) 
inch  traits,  and  lateral  and  longitudinal  motions  must  be  pre- 
vented in  the  manner  described  in  paragraph  T2  and  Fig.  224, 
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using  one  and  one-quarter  (1^)  inch  vertical  rods  and  six 
(6)  by  eight  (8)  inch  top  clamping  pieces.  When  the  lading 
consists  of  "I"  beams  lying  flat,  or  similar  material,  or  when 
there  is  danger  of  the  flanges  cutting  into  the  bearing-pieces, 
the  webs  of  such  material  must  be  supported  by  web  pieces 
or  the  lading  must  be  placed  on  pivoted  bolsters. 

91.  In  case  of  gondola  cars,  a  clearance  of  at  least  eighteen 
(18)  inches  on  each  side  between  the  load  and  car  sides  and 
end  gate  stops  at  narrowest  point  must  be  provided  for 
curving. 

92.  Material  loaded  on  gondola  cars  without  drop-ends. 


Fif.  a4r 


TWIN    SHIPMENTS    ON    GONDOLA    CABS    NOT    EQUIPPED    WITH    DBOP 

ENDS. 


as  shown  in  Figs  243,  245  and  246,  must  have  bearing-pieces 
placed  on  the  top  of  the  sideboards,  of  the  same  size  and 
secured  in  the  same  manner  as  described  in  paragraph  81. 

93.  LoNo  FLEXIBLE  MATERIAL,  like  plates,  etc.,  which  can 
not  be  loaded  as  shown  In  Fig.  227,  must  be  loaded  on  four  or 
more  b^ing-pleces,  as  in  Figs.  244,  245  and  246;  the  two  cep- 


ter  bearlag-plecee  must  be  four  (4)  Inches  lower  thaa  the  end 
pieces  and  have  flat  Iron  one-half  i\i)  by  six  (6)  Inches 
secured  to  their  upper  Hides,  either  with  spikes  or  lag  screws 
at  each  end.  These  iron  pieces,  which  are  Intended  to  facili- 
tate curving,  must  extend  Bt  least  sixteen  (.6)  Inches  beyond 
each  side  at  the  lading  and  must  he  (-iiatkh  witk  creahc 
BKFOBE  TiiR  LAlll^G  IS  PLArRN  rii)N  THEM.  The  bearlng-pieces 
must  be  secured  to  the  car  and  the  material  clamped  together 
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to  prevent  It  from  shifting,  in  the  manner  descritted  in  para- 
graphs 72  and  SI. 

S4.  The  tiEARiN<:-riKi  cH  at  each  end  of  the  load  are  the 
only  ones  to  be  provided  with  vertical  rods  and  clamping 
pieces.  When  the  bearinK-plecps  are  located  near  the  center 
of  the  cars,  as  Is  the  case  with  the  end  pieces  in  Fig.  245,  and 
when  the  load  so  carried  la  equal  to  one-half  Chi)  the  capacity 
or  over,  the  bearlng-plecea  must  be  secured  wltb  lateral  brae- 
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ing  pieces,  as  shown   in   Fig.   249,   to   prevent  the  breaking 
down  of  the  sides  when  going  around  curves. 

95.  When  material  is  loaded  on  fouh  bearing-pieces  on 
gondola  cars  with  drop-ends,  the  same  clearance  must  be  pro- 
vided between  the  lading  and  the  car  sides,  as  specified  in 
paragraph  91. 

96.  If  more  than  four  bkarinq-pieces  are  required  to 
properly  support  the  lading,  the  center  pieces  only  on  each 
car  must  be  provided  with  vertical  rods  and  clamping  pieces 
as  described  in  paragraph  72  and  as  shown  in  Fig.  246,  all 
other  bearing-pieces  to  have  flat  iron  secured  to  their  upper 
sides  to  allow  for  curving,  as  provided  for  above.  For  loads 
of  this  kind  the  overhano  is  measured  from  the  bearing-pieces 
to  which  the  lading  is  clamped,  to  the  end  of  the  i^aterial. 

97.  If,  in  order  to  make  up  the  allowable  carrying  capacity 
of  the  cars,  short  material  is  loaded  on  the  ^loor,  with 
loads  as  per  Figs.  243,  245  and  246,  such  material  must  be 
loaded  in  equal  amounts  on  both  sides  of  the  car,  so  as  to  be 
properly  balanced  and  not  interfere  with  the  curving  of  the 
trucks. 

98.  All  structural  material  and  plates  more  than  sixty 
(60)  feet  long,  also  girders  more  than  four  (4)  feet  high, 
loaded  on  two  or  more  cars  in  a  vertical  position,  must  be 
loaded  on  pivoted  bolsters  shown  in  Figs.  257  and  258.  The 
bracing  shown  is  for  long  girders.  For  other  material  the 
bracing  must  be  equally  strong. 

99.  The  minimum  dimensions  of  detail  parts  for  different 
weights  of  lading  ^re  given  in  the  table  on  the  following  page. 

Note. 

A.  Struts  must  be  neatly  fitted  and  driven  into  place. 

B.  Diagonal  bracing  to  girder  may  be  either  by  means  of 
rods,  shown  on  the  right  side,  or  by  means  of  flat  iron,  shown 
on  left  side  of  plan  view.  If  diagonal  brace  rods  at  one  end 
are  attached  to  girder  between  bolsters,  those  at  the  other 
end  must  likewise  be  attached  to  girder  between  bolsters,  or 
brace  rods  at  both  ends  may  be  attached  to  overhanging  ends 
of  the  girders. 

C.  Bolts  through  rivet  holes  in  girder  should  be  not  more 
than  one-sixteenth  (1/16)  inch  less  in  diameter  than  the 
boles. 

D.  Bolsters,  when  made  of  two  or  three  pieces,  as  per  notes 
I  and  K,  must  be  securely  fastened  together  by  means  of 
bolts  in  location  marked    (X). 

E.  Filling-pieces  should  be  placed  between  stringers  of  the 
same  length  and  directly  underneath  center  plate  backing. 
Six  bplts  should  be  used  to  tie  the  two  pieces  together. 


|S1 


^Srrr-<+xx Sxxxs,!-  ■ ;  -  ■* 

"BX2S2-'  *-.i»^«  :.^":|  rf 

»»XXXXxXX.^XXX*V«.V™^S 

x;xs.|:  =  =  =  r 

B^t.  i-'o  J! 

X     ^  -g 

bc    ^  ^^ 

X    i.«>5<«'?»2SB^a'^v  ■  ^ 

£s.,xxx«""  vvB-*'-Aa  r 

l5^£^XX><><.5XXX|fg:  =  "  rf 

b?xxx'^jxxJ5^p*fe?.^^^j^S 


•ajaaoQMh.Oca-^M^jgZOa.gcdoriE'S 


■■-3  ^S*l  ■ 

i 

i 

m 

■l    Si- -I 


LOAJJlyO—USLOADINO.  371 

F.  For  Birders  more  than  seventy  (70)  feet  long,  one 
center-pin  hole  should  be  made  oblong.  In  car  body,  as  shotrn 
in  small  diagram,  permitting  two  (2)  inches  longitudinal 
motion. 

G.  Qlrders  more  than  eight  (8)  (eet  deep,  and  weighing 
leas  than  thirty  thousand  (SO.OOQ)  pounda,  should  have  bolster 
equipment  specified  for  girders  weighing  more  than  thirty 
thousand  (30,000)  pounds  and  less  than  seventy-two  thousand 
(72,000)  pounds. 

Fi«.  249 
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LADING  or  STBUCTUKAL  MATERIAL  ON   FLAT   CABS. 

Fig.  2S1 
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H.  For  girders  more  than  fifty  (50)  feet  long,  if  neces- 
sary to  pass  a  curve  of  more  than  twenty  (20)  degrees  curva- 
ture, nuts  on  one  bolster  should  be  loosened  to  allow  girder  to 
shift  on  bolster.  After  curve  is  passed  the  original  firm  condi- 
tion must  be  restored. 

I.  The  ten  (10)  by  fourteen  (14)  inch  bolster  may  hv. 
built  up  of  two  pieces  ten  (10)  inches  deep  by  seven  (7) 
inches  wide,  or  a  bolster  eight  (8)  inches  deep  and  twenty 
(20)  inches  wide  made  of  two  pieces  eight  (8)  by  ten  (10) 
inches  miy  be  substituted. 

K.    The  twelve  (12)   by  sixteen  (16)  inch  bolster  may  be 
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built  up  of  two  pieces  twelve  (12)  inches  deep  and  eight  (8) 
inches  wide.  A  bolster  ten  (10)  inches  deep  by  twenty-four 
(24)  inches  wide  made  of  three  pieces  ten  (10)  by  eight  (8) 
Inches,  or  a  bolster  eight  (8)  inches  deep  by  thirty-six  (36) 
Inches  wide  made  of  three  pieces  eight  (8)  by  twelve  (12) 
inches,  may  be  substituted. 

RULES    GOVERNING    THE    LOADING    OF    TURNTABLES. 

100.  Turntables  may  be  loaded  either  right  side  up,  as 
shown  in  Fig.  253,  or  upside  down,  as  shown  in  Fig.  254. 

101.  Each  turntable,  when  loaded  right  side  up,  must  rest 
on  two  cribblngs  made  of  timber  not  less  than  ten  (10)  inches 
square,  notched  and  securely  bolted  with  seven-eighths  (%) 
inch  bolts. 

Fig.  Z5d 
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102.  The  LOWER  transverse  timbers  of  the  cribbing  must 
extend  the  full  width  of  the  car,  and  must  be  bolted  to  the 
car  floor,  between  the  stringers,  with  one  seven-eighths  (%) 
inch  bolt  at  each  end  of  each  timber.  Underneath  the  floor 
must  be  placed  boards  two  (2)  by  six  (6)  inches  in  section, 
and  of  sufficient  length  to  allow  all  the  bolts  on  a  side  to  pass 
through  a  board. 

103.  When  the  height  of  the  cribbing  will  be  sufficient  by 
the  use  of  one  transverse  and  one  longitudinal  course  of  tim- 
bers besides  the  bolster  which  is  secured  to  the  table,  the 
transverse  timbers  on  the  floor,  of  which  there  should  not  be 
less  than  two,  should  be  placed  not  less  than  eighteen  (18) 
inches  apart,  and  the  three  top  timbers  must  be  notched  in 
between  the  floor  timbers,  as  shown  in  Figl  253. 

When  the  required  height  of  the  cribbing  makes  it  necessary 
to  use  three  or  more  courses  of  timber,  the  distance  between 
the  floor  timbers  must  be  correspondingly  increased. 

104.  Turntables  loaded  on  two  or  more  cars  forming  twin 
ix)ADS  must  rest  on  pivoted  bolsters,  which  must  be  firmly 
fastened  to  the  turntable.  The  bolsters,  center  plates,  center 
pins  and  side  bearings  must  conform  to  dimensions  given  in 
table  of  paragraph  99. 

105.  The  bolsters  may  be  held  to  the  turntable  either  in 
the  manner  shown  in  figure,  or  if  rivet  holes  are  available  in 
the  lower  flanges,  it  may  be  held  with  four  three-fourths  ( % ) 
inch  bolts  at  each  end.  They  must  also  be  secured  to  the  crib- 
bing by  a  center  pin  two  and  one-half  (2^)  inches  in  diam- 
eter, passing  through  bolster,  center  plates  and  top  timbers  of 
cribbing. 

106.  The  BOLSTER  support  on  car  must  not  be  less  than  six 
(6)  inches  deep  by  eighteen  (18)  inches  wide  and  must  be 
securely  fastened  to  car  floor  with  two  seven-eighths  ( % )  inch 
bolts  at  each  end,  or  the  support  may  be  made  as  shown  for 
long  girders.    Figs.  257  and  258. 

RULER    GOXTIRNINO    THE    IXiADINO    OF    ROLLED    MATERIAL    OF    SMALL 

SECTIONAL  AREA. 

107.  Rails,  bar-iron,  channels,  angles,  etc.,  should,  when- 
ever possible,  be  loaded  on  single  gondola  cars  inside  of  end 
GATES,  which  must,  in  all  cases,  be  raised  and  securely  fastened. 

108.  Single  flat  cars,  when  used  for  loading  this  material 
must  be  provided  with  substantial  hardwood  end  blocking  not 
less  than  four   (4)    inches  thick,  securely  braced  to  prevent 
shifting  lengthwise  or  may  be  securely  clamped  to  the  floor 
of  car  whenever  possible  in  accordance  with  Fig.  224. 

109.  Material  of  this  description,  when  loaded  on  two  or 
more  cars,  should  be  secured  as  shown  in  Figs.  260,  251  and 
262, 
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110.  The  Intermediate  nEARiNo-PiECE  or  pieces  muat  be  two 
(2)  inches  lower  for  raaterlal  six  (6)  Inches  high  or  over, 
and  four  (4)  Inches  lower  than  the  main  hearing-pieces  for 
material  lees  than  six  (6)  inches  high,  and  must  have  flat  iron 
one-halt  (%)  by  six  (6)  Inches  secured  to  their  upper  sides. 
either  with  spikes  or  lag  screws,  at  each  end.  These  ii-on 
pieces,  which  are  Intended  to  facilitate  curving,  muat  extend 
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at  least  sixteen  (16)  inchea  on  each  Bide  of  lading,  and  mcst 

BE  COATED  WITH  CRfiABC  IIFHIFIK  TtlK  LAIUNO  Ifl  rLACED  UPON  TBEU. 

111.  When  lJiAi)t;ti  nw  th'II  nn  MnBE  cars.  Ihe  material  must 
be  faetened  at  the  ceii'^f  by  i^ifr'niia  of  two  vertical  pieces  of 
timber  not  teas  than  '<*Hf  f4)  kr  Ave  (G)  tncbea  in  section; 
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BTIIXB    GOTEBSIKO    THE    LOADING    OF    PIPE    ON    OPEN    CARS. 

112.  Pipes  twelve  (12)  Inches  or  lesi  In  diameter  must  be 
loaded  In  gondola  cars.  Gondola  cars  loaded  higher  than  top 
of  aides  with  pipe  twelve  (13)  inchea  or  less  In  diameter, 
should  have  the  sides  pulled  together,  after  pipe   has  been 
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loaded  to  top  of  aides,  by  means  ef  a  rod  with  tumbuckles,  or 
anr  other  available  meana,  until  the  side  stakes  are  slightly 
inclined  toward  the  center  of  the  car.  Oppoelte  stakes  should 
then  be  secured  b;  means  of  ten  strands  or  five  turns  of  No. 
8  wire  Immediately  above  car  aides,  and  further  lading  of 
pipe  sbould  be  placed  on  this  wiring.  Top  of  stakes  should 
then  again  l>e  secured  by  wire.  There  should  not  be  less  than 
three  stakes  on  each  aide  for  each  pile. 

113.    All  pipe  more  than  twelve  (1£)  inches  and  lesa  than 
twenty-four  (Ef )  Inches  In  diameter  must  be  loaded  with  all 


bell  or  aleeve  ends  towaril  samp  end  of  car  and  interlocking 
with  each  other.  Ends  ot  pipe  must  not  be  lesa  than  eighteen 
(18)  Ijchee  from  ends  o(  car.  The  bell  or  sleeve  ends  ot  top 
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course  must  overlap  lliost  of  (he  course  immediately  below. 
i;a(h  course  must  In  fiiaialpd  from  the  course  immediately 
lielow  by  a  bearing-plcte  of  timber^ not  less  than  tour  (4)  inches 
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stake  pockets  on  car  will  permit.  Each  pile  to  have  all  courses 
secured  on  each  side  by  blocking  at  least  six  (6)  inches  high 
by  five  (5)  inches  wide,  fitted  and  driven  under  the  outside  of 
pipe,  beveled  at  outer  end  and  securely  fastened  to  the  floor 
of  the  car  as  well  as  each  cross  bearing-piece,  with  four  twen- 
ty-penny nails  to  each  block,  two  through  the  ends  and  one 
properly  toe-nailed  through  each  side  of  the  block.  Each  end 
of  the  bottom  course  must  be  provided  with  end  blocking  not 

Fig.  259 
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less  than  four    (4)    inches  by  five   (5)    inches,  in  section, 
securely  fastened  to  floor  of  car. 

114.  There  must  not  be  less  than  three  pairs  of  stakes  (o 
t>ach  pile  when  the  material  is  less  than  eighteen  (18)  feot 
long,  or  more  than  four  (4)  feet  high  above  top  of  sides  when 
gondola  cars  are  used.  The  tops  of  each  pair  of  stakes  to  !»e 
held  together  by  means  of  one  (1)  inch  by  six  (6)  inch  boards 
or  ten  strands  or  five  turns  of  No.  8  wire  resting  on  the  pipe. 


Ij 
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For  pipe  more  than  eighteen  (18)  feet  long  there  must  be  at 
least  four  pairs  of  stakes. 

115.  All  pipe  twenty-four  (24)  inches  or  more  in  diam- 
eter must  be  loaded  in  pyramidal  form  with  all  bell  or  sleeve 
ends  toward  the  same  end  of  car,  and  interlockiug  with  each 
other.  The  ends  of  the  pipe  must  not  be  less  than  eighteen 
(18)  inches  from  the  end  of  the  car.  The  bell  ends  of  the  top 
course  must  overlap  those  of  the  course  immediately  below. 
The  bottom  course  must  be  securely  blocked  on  each  side  of 
each  pile  with  not  less  than  three  blocks  eight  (8)  inches 
long,  and  of  a  height  equal  to  one-quarter  (Vi)  the  diameter 
of  the  pipe.  These  blocks  must  be  neatly  fitted  to  the  pipe, 
shouldered  and  beveled  on  the  outside  and  secured  against 
displacement.  Each  end  of  the  bottom  course  must  be  pro- 
vide^^  with  end  blocking  not  less  than  four  (4)  inches  by  five 
(5)  inches  in  section,  securely  fastened  to  the  floor  of  the  car. 

116.  Blocking  of  more  than  fourteen  (14)  inches  in  height 
will  not  be  required,  but  on  ladings  of  pipes  three  (3)  feet 
or  over  in  diameter  there  must  be  additional  l^locklng  formed 
by  a  plank  not  less  than  two  (2)  inches  thick,  fitted  under 
the  outside  of  lading  and  spiked  to  each  stake  with  four 
twenty-penny  nails. 

117.  There  must  be  three  stakes  not  less  than  fifteen  (15) 
inches  high  above  the  floor  of  the  car  on  each  side  of  each 
pile,  where  pipe  is  loaded  in  pyramidal  form. 

RULES  GOVERNING  LOADING  OF  STONE  ON  OPEN  CARS. 

118.  All  large  flagging,  block  or  break-water  stone,  with 
approximately  straight  faces,  loaded  on  flat  cars,  should 
REST  ON  STRIPS  spaced  eighteen  (18)  inches  apart  placed  cross- 
wise on  car  and  of  sufficient  thickness  to  keep  the  stone  clear 
of  the  car  floor.  Cars  so  loaded  shall  be  provided  with  hard- 
wood stakes  or  cleats  to  prevent  side  or  end  shifting. 

119.  All  large  bldck  or  break-water  stone,  resting  on 
UNEVEN  face,  Shall  be  wedged  to  prevent  stone  from  rocking, 
and  cars  so  loaded  shall  be  provided  with  hardwood  stakes 
or  cleats  to  prevent  side  and  end  shifting. 

120.  All  stone  that  is  not  safe  to  load  as  per  paragraphs 
118  and  119,  such  as  rip-rap,  spawls,  paving  block,  etc.,  must 
be  loaded  on  pars  provided  with  side  and  end  boards,  securely 
staked  and  fastened*  - 


CHAPTER  XIV. 

THE    PASSENGER    (\\R  — FRAMING,    PLATFORM,    TRUCKS. 

Included  in  the  denomination  *' passenger 
cars,"  are  various  kinds  that  might  not  strictly 
be  so  considered,  but  the  custom  is  to  describe  as 
})assenger  cars  all  that  are  regularly  used  in 
passenger  trains  or  are  fitted  up  for  that  service. 
In  this  classification  then  we  find  baggage,  mail 
and  exi)ress  cars,  besides  those  specially  ar- 
ranged to  carr\'  passengers  in  various  degrees  of 
ease  and  comfort.  Different  combinations  are 
sometimes  made  in  a  single  car;  baggage  and 
mail,  and  baggage,  mail  and  smoking  room  are 
some  of  these.  Otlier  examples  of  cars  fitted 
up  entirely  for  a  single  service  are  mail,  bag- 
gage, smoker,  coach,  chair,  sleeper,  dining  and 
private  cars.  In  all  cases  the  general  construction 
of  the  car  framing  is  the  same. 

The  specially  arranged  diagram  shown  in 
Plate  XI.  illustrates  in  detail  the  diflferent  i)art8 
of  passenger,  buffet,  sleei)ing  and  observation 
cars.  It  also  outlines  the  special  equipment  sup- 
plied for  heating  and  lighting,  together  with  a 
vestibuled  and  an  observation  platfortn. 

Passenger  cars  are  generally  50  feet  in  length 
though  longer  cars  are  built,  but  when  longer 
than  fifty  feet,  the  added  weight  recjuires  the  use 
of  a  six-wheel  truck.  The  width  depends  on  the 
physical  condition  of  the  road  such  as  tunnels, 
bridges,  etc.     Generally  speaking,  it  may  be  said 
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that  the  width  varies  in  different  parts  of  the 
country  and  on  different  roads  from  9  to  11  feet 
measured  over  the  side  sills.  Tlie  average  height 
of  passenger  cars  from  the  toj)  of  the  rails  to 
the  top  of  the  dear  story  roof  is  about  14  feet,  3 
inches. 

But  few  railroad  companies  build  their  own 
])assenger  cars,  evidently  because  it  has  been 
demonstrated  that  the  work  can  be  more 
cheni)ly  and  effectively  ])erformed  by  private  car 
manufacturers  making  a  specialty  of  this  busi- 
ness. 

The  floor  framing  is,  in  general  construction, 
very  similar  to  that  of  freight  cars,  consideration 
being  made  for  the  difference  in  length.  The 
material  for  the  longitudinal  sills  is  usually  long 
leafed  Southern  yellow  pine,  while  white  oak  is 
selected  for  the  end  sills  and  cross-tie  timbers. 
However  these  latter  members  are  very  often 
made  of  bulb-iron  or  deck  beams.  With  a  very 
long  car,  a  second  set  of  cross-tie  timbers  is 
used,  placed  between  the  ones  at  the  center  of  the 
car  and  the  bodv  bolster. 

_  » 

The  longitudinal  sills  are  at  least  six  in  num- 
ber, but  for  all  the  most  modern  large  cars  there 
are  eight  A  general  idea  of  the  framing  of  the 
floor  timbers  can  be  obtained  from  Figure  262, 
which  also  shows  the  platform  timbers,  the 
double  bolster  for  a  six-wheel  truck  and  the 
truss  rods  which  are  used  onlv  under  the  outside 
sills. 

Practically  all  the  various  types  of  bolsters 
used  for  freight  cars  are  adaptable  for  passenger 
cars.  AVhen  a  four-wheeled  truck  is  used  under  a 
light  car,  the  single  bolster  is  usually  placed  about 
six  feet  from  the  outside  face  of  the  end  sill. 
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However  when  a  six-wheel  truck  is  to  be  used, 
tliero  is  a  little  more  complication  in  the  arrange- 
ment of  bolsters.  The  six-wheeled  truck  was 
introduced  because  of  the  great  weight  to  be 
carried.  For  the  same  reason  the  double  transom 
arrangement  is  used.  Although  slightly  more 
expensive  than  the  single  transom,  this  double 
arrangement  is  much  more  preferable,  because 
the  load  is  distributed  more  widely  and  the  end 
of  the  car  is  held  up  from  sagging,  due  to  the 
shorter  distance  from  the  end  sill  to  the  first 
l)olster.  The  space  between  the  two  bolsters  is 
spanned  by  a  built  up  beam  (a  trussed  design 
])eing  shown  in  Figure  262)  to  which  the  center 
fJafe  is  secured.  This  center  plate  is  ordinarily 
about  eight  feet  from  the  outer  face  of  the  end 
sill  for  cars  usijig  six- wheel  trucks. 

The  floors  of  passenger  cars  ai*e  usually  double, 
the  first  layer  being  at  least  one  inch  thick, 
matched  and  grooved,  i)laced  diagonally  across 
the  car.  The  top  or  finished  course  is  about 
"/^-inch  thick,  matched  and  grooved  and  extends 
lengthwise  of  the  car.  Yellow  pine  is  used  con- 
siderably for  both  courses,  ma])le  is  also  selected 
for  the  upper  layer,  especially  in  the  aisles. 
Si)ecial  precautions  are  also  taken  in  the  flooring 
to  deaden  the  sounds,  a  layer  of  tar  or  building 
paper  being  put  on  top  of  the  sills  under  the 
lower  floor  course.  Further  precautions  are  to 
seal  up  the  space  between  the  longitudinal  sills 
and  fill  the  openings  with  some  sound  deadening 
material,  such  as  saw-dust  or  mineral  wool. 

The  side  framing  of  passenger  cars  is  com- 
posed of  ])Osts,  plates,  tie  rods,  belt  and  panel 
rails,  panel  furring  and  the  needful  bracing. 
(Plate  XI  Nos.  399  to  505.) 
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The  full  length  posts,  with  the  exception  of 
those  at  the  corners,  are  window  posts;  they 
range  in  size,  the  dimensions  depending  on  the 
requirements  of  the  window  sash  and  blinds  or 
curtains;  li^  by  4  inches  is  probably  the  aver- 
age size  used.  The  i>osts  are  framed  to  both  sill 
and  plate  with  tenons,  which  are  usually  1V4 
inches  thick,  those  entering  the  sill  being  3  inches 
long  and  of  a  driving  fit  for  the  purpose  of  giv- 
ing the  car  lateral  stiffness. 

The  plates  vary  in  size  from  2x5  to  4x6  inches ; 
the  latter,  size,  or  one  approxhnating  it,  is  us(»d 
when  the  plate  is  set  on  edge,  as  is  usual  in  bag- 
gage and  express  cars.  For  passenger  cars  it  is 
preferable  to  apply  it  with  the  side  up,  bei^ause 
it  is  desirable  to  have  as  much  room  above  the 
windows  as  possible,  and  even  witli  this,  the  space 
is  insufficient  when  the  window  has  but  one  sash, 
that  is  when  it  is  without  a  transom.  In  such 
cases  the  plate  is  provided  with  slots,  which 
permit  the  sash  to  ascend  until  stoi)ped  by  the 
roof  boards.  The  plate  is  secured  by  vertical 
rods  placed  at  intervals  of  about  3  feet  or  at 
every  second  post;  these  rods  are  either  of  %- 
inch  iron  and  have  i/o-inch  screw  ends  or  are 
i/^-inch  throughout,  the  former  plan  being 
adopted  to  reduce  weight;  but  the  reduction  is 
small  when  compared  with  the  total  weight  of  the 
structure. 

The  outer  edges  of  the  posts  are  notched  to 
receive  the  belt,  and,  between  this  and  the  sill, 
one,  but  usually  two,  panel  rails.  The  belt  rail 
was  formerly,  and  is  in  many  instances  yet,  a 
part  of  the  outside  finish,  and  is  in  that  case  not 
less  than  2V2  inches  thick,  V/^  inches  of  which, 
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or  the  thickness  of  the  panels  and  battens,  pro- 
ject beyond  the  face  of  the  posts.  The  width  is 
about  4  inches,  the  protruding  portion  being 
beveled  on  top  where  it  comes  in  contact  with  the 
outside  window  sill,  and  grooved  or  rabbeted  on 
the  lower  edge  to  receive  the  panels  or  siding. 
Usuallv  the  belt  rail  is  of  the  same  thickness  as 
that  of  the  panel  rails,  which  is  1\U  inches,  and 
is,  like  these,  let  in  flush  with  the  face  of  the 
])ost.  To  avoid  the  cutting  away  of  the  i)osts 
more  than  this  is  absolutely  necessary,  and  at  the 
same  time  add  to  the  rigidity  of  the  frame  by 
locking  the  joints,  the  gains  in  these  are  hot  more 
than  one  inch  deep,  the  remaining  i^  i^^h  being 
taken  .from  the  rails  themselves.  The  rails  are 
secured  in  place  with  wood  screws,  the  panel 
rails  with  one  and  the  belt  with  two  to  each 
bearing. 

Above  the  belt,  when  the  space  between  the 
windows  is  not  so  narrow  that  the  posts  them- 
selves occupy  the  whole  of  it,  three  or  four 
blocks,  tenned  window  panel  furring  are  pro- 
vided. These  are  of  pine  or  some  other  soft 
wood,  are  from  y«  to  I14  inches  thick,  and  of  the 
same  width  as  the  window  posts  when  the  inside 
panel  is  not  let  in  flush,  in  which  case  they  are 
the  thickness  of  this,  narrower.  The  furring 
blocks  rest  in  shallow  gains  cut  in  the  sides  of 
the  posts,  and  are  fastened  with  glue  and  nails. 

The  bracing  in  the  side  frames  of  passenger 
cars  is  of  necessity  confined  to  the  space  below 
the  windows,  and  as  this  is  comparatively  low 
and  the  difterent  members  constituting  the  truss 
are  limited  in  size,  this  cannot  be  relied  upon  to 
carrv  the  weight  without  truss  rods,  but  if  prop- 
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erl}^  constructed  will  'materially  aid  in  doing  bo. 
There  are  several  different  styles  of  bracing, 
each  of  which  is  claimed  to  be  the  best  by  those 
using  it;  generally  speaking,  that  in  which  the 
members  are  long  and  the  joints  consequently 
less  numerous  is  less  apt  to  sag,  although  it  pos- 
sesses the  disadvantage  that  it  cannot  be  adjusted 
when  once  out  of  shape  without  removing  the 
outside  covering. 

Figure  263  illustrates  a  common  form  of  fram- 
ing and  side-trussing.  In  addition  to  the  framing 
the  sides  and  ends  also  are  blocked  in.  That  is, 
blocks  not  less  than  %-inch  tliick  are  carefully 
fitted  to  each  opening  between  posts  and  braces. 
These  blocks  are  either  set  in  and  glued  against 
stops  or  the  posts  are  slightly  gained  to  receive 
them.  As  a  result  of  this  blocking,  the  car  side 
is  made  a  practically  continuous  board,  giving 
it  great  rigidity  and  strength. 

The  principal  members  of  the  end  frames  of 
passenger  cars  are  the  corner  and  door  posts. 
Both  are  shaped  in  the  fonn  of  a  quarter  circle, 
the  radius  of  which  is  usually  5V2  and  5  inches 
resi>ectively.  The  corner  post  is  framed  to  the 
plate  with  a  tenon,  but  is  secured  to  the  sill  with 
screws  only;  the  supplemental  posts,  however, 
which  are  so  securely  attached  to  it  with  both 
glue  and  screws,  so  as  to  make  the  whole  practi- 
cally one  piece,  have  tenons  at  the  lower  ends 
also.  A  lintel  of  the  same  circular  section  as  the 
door  posts  themselves,  and  usually  also  of  wood, 
although  cast-iron  arches*  are  sometimes  used, 
connects  these  at  the  top  and  forms  a  rectangular 
opening  with  slightly  rounded  corners.  The  top 
of  the  door  opening  is  also  frequently  a  semi- 


circle,  elliptic,  or  perfectly  straight,  with  sharp 
corners,  the  latter  mostly  for  both  the  end  and 
side  doors  of  baggage  and  kindred  cars,  it  being 


ill  that  case  often  nothing  more  than  a  piece  of 
board  covering  tbo  lower  edge  of  the  plate. 
The  i^tudding  and  belt  and  i)aDe]  rails  are  the 
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same  as  those  at  the"  sides,  although  the  former 
are  perhaps  1  or  ly^  inches  narrower  when  end 
windows  are  omitted,  as  is  the  case  in  sleeping 
cars  and  frequently  in  day  coaches  also.  Tlie 
braces  are  in  that  case— that  is,  if  braces  are 
introduced  at  all  to  stiffen  the  frame— longer 
and  extend  to  the  angle  formed  by  the  junction 
of  the  door  post  with  the  plate. 

The  end  plate  is  usually  2^/^>  or  3  inches  thick 
.and  from  15  to  17  inches  wide  in  the  center;  this 
last  dimension  being  governed  by  the  pitch  of  the 
rafters,  which  also  determines  the  outline  to 
which  the  u})per  edge  is  shaped.  The  plate  is 
secured  to  the  side  plate  and  deck  sills  with  joint 
bolts  and  to  the  end  sill  with  four  %-inch  tie 
rods. 

In  the  construction  of  roofs  of  passenger  cars 
a  clear-story  or  upper  deck  is  generally  used,  this 
f onn  of  construction  being  advantageous  for  pur- 
poses of  ventilation  and  light.  The  clear-story 
or  deck  side  is  composed  of  a  sill  and  plate,  and 
posts  separating  these.  The  posts  and  tie  rods 
passing  through  these,  correspond  in  number  and 
location  to  the  side  window  panels,  there  being 
as  many  deck  as  there  are  side  windows.  The 
rafters  which  form  the  connection  between  the 
deck  sill  and  side  plate  are  usually  not  less  than 
li/>  inches  thick,  about  5  inches  wide  at  the  lower 
end,  2%  inches  at  the  upper  end;  both  edges  are 
curved  to  a  given  radius  or  shaped  to  whatever 
other  outline  the  fancy  of  the  designer  may 
select.  The  rafters  are  attached  to  the  plate 
with  at  least  two  large  screws  in  each  and  to  the 
deck  sill  with  a  pin  and  tenon  or  a  tenon  and  a 
small  joint  bolt;  they  are  spaced  about  18  inches 
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*  from  centers,  when  this  is  practicable— in  a  day 
car  there  is  one  to  every  window  and  panel.  The 
deck  carlinea,  which  are  spaced  to  corresponJ 
with  the  rafters,  are  1^12x2  inches,  and  are  also 
curved,  Imt  to  a  much  larger  radius. 

An  iron  carline  is  introduced  either  every  C 
feet,  or  at  every  second  panel,  for  the  purpose 
of  strengthening  the  roof  vertically.  It  is  a  flat 
bar  of  %  or  %x2  inch  iron  set  on  edge  and  bent 
to  conform  to  the  contour  line  of  the  roof  and 
deck;  the  ends  are  bent  at  right  angles  where 
they  meet  the  plates,  and  are  attached  to  tliese 
with  two  i/^-inch  bolts  in  each.  The  iron,  or 
compound  carline,  as  it  is  designated,  because 
it  is  attached  to  the  sides  or  between  the  wooden 
rafters  and  deck  carlines,  is  placed  flush  with  tlie 
upper  edges  of  these,  but  the  vertical  portions 
project  from  the  deck  sides  the  full  width  of  the 
iron;  to  let  them  in  flush  would  cut  in  two  both 
the  sill  and  plate.  The  projections  are,  howevei, 
not  objectionable,  because  they  are  usually  hid- 
den by  the  deck  screens. 

The  roofs  of  passenger  cars  are  usually  cov- 
ered with  tin,  canvas  being  sometimes  used. 
The  tin,  or  whatever  other  material  the  roof 
proper  may  be  composed  of,  is  supported  by  the 
roof  boards.  These  are  tongued  and  grooved 
strips  of  from  %  to  %  of  an  inch  thick,  which 
are  applied  longitudinally  and  securely  held  i^ 
place  by  screws  or  nails.  It  is  advisable  to  use 
as  wide  boards  as  possible;  these  are  made  suffi- 
ciently plialjle  to  form  the  required  convex  sur- 
face by  partially  cutting  through  them,  if  neces- 
sary, longitudinally  at  intervals  of  from  2  to  .? 
iuchesf  ordinarily,   however^   boards  not  mvoh 
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wider  than  this  are  used.  For  the  roof  ends  it  is 
necessary  to  use  very  narrow,  thin  and  pliable 
strips  and  ai)ply  them  in  two  layers  to  obtain  the 
required  thickness ;  in  most  cases  straight  grained 
pine  or  poplar  will  answer  this  purpose,  but  when 
the  curves  are  very  severe  bass  wood  is  used. 

The  outside  covering  of  passenger  cars  is  gen- 
erally of  yellow  poplar;  that  wood  being  non- 
resinous  and  having  a  close  grain,  affords  a  good 
foundation  for  paint.  It  goes  without  saying 
that  it  must  be  well  seasoned  and  free  from  sap. 

The  form  of  exterior  generally  adopted  dis- 
penses with  panels  as  they  are  expensive  to  main- 
tain, being  liable  to  check  and  split.  Narrow 
tongued  and  grooved  boards  are  used.  To  obtain 
the  best  effect,  the  strips  should  be  very  narrow, 
from  1  f,  o  to  2  inches,  exclusive  of  the  tongues,  or 
be  centerbeaded  if  they  are  double  this  width. 
The  fomi  of  these  so-called  beads,  but  which  are 
in  reality  grooves,  is  semicircular  or  V-shaped 
with  either  sharp  or  rounded  corners,  the  latter 
being  the  more  popular;  the  grooves  are  veiy 
minute  and  do  not  exceed  3-16  of  an  inch.  The 
boards  are  secured  in  place  in  all  proi)erly  con- 
structed cars  by  blind  nailing  through  the 
tongues,  with  glue  applied  at  the  back  and  joints ; 
if  more  than  2  inches  wide  some  additional  nails 
are  driven  through  the  face  of  the  boards  also. 

The  construction  of  the  deck  side  exterior 
varies  with  the  arrangements  made  for  windows 
and  ventilation.  In  the  case  of  stationary  win- 
dows, a  light  covering  surrounds  the  openings 
and  covers  the  face  of  the  frame  and  a  soffit  board 
and  eaves  molding  complete  the  finish.  When 
the  deck  sash  is  on  hinges  for  purposes  of  ven- 
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tilatiou,  a  screen  is  placed  several  inches  distant 
from  the  windows,  and  this  with  the  addition  of  a 
narrow  fascia  board  and  molding  forms  the  ex- 
terior. 

The  inside  lining  is  principally  arranged  for 
decorative  effect.  The  inside  lining  or  finish  is 
generally  as  follows:  The  wainscoting,  as  that 
portion  below  the  windows  and  above  the  truss 
plank  is  termed,  is  either  composed  of  narrow 
matched  and  beaded  strips  api)Iied  longitudi- 
nally, or  of  three  members,  two  rails  and  a  panel. 
Both  the  ui)per  and  lower  rails  in  that  case  are 
•;4  of  an  inch  thick  and  about  6  inches  wide,  the 
former  requiring  to  be  substantial,  as  the  seat, 
back,  arms  and  stoi)s  are  attached  to  it.  The  rails 
are  rabbeted  to  receive  the  i)anel  which  is  i/^-inch 
thick.  There  is  usually  no  great  attempt  made 
to  ornament  this  part  of  the  finish;  the  edges  of 
the  rails  are,  however,  chamfered  or  molded,  and 
sometimes  a  series  of  gi'ooves  or  beads  is  cut  in 
tlie  i)anel. 

On  the  upper  wainscot  rail  rests  the  inside 
window  sill ;  this  is  about  Vix4  inches,  and  is 
nailed  to  the  above  rail  and  to  the  window  sill 
furring.  In  some  cases  a  window  sill  cap  and 
belt  molding  under  the  sill  proper  are  added,  but 
ordinarily  nothing  more  than  a  single  member 
is  used. 

The  wood  work  above  the  w^indows  is  usually 
arranged  in  much  the  same  fashion  as  that  below 
these  and  with  rails  and  panels  of  about  the  same 
thickness.  Sometimes  nothing  more  tlian  these 
three  members  are  used,  in  which  case  the  panel 
becomes  a  belt  molding,  its  surface  being  vari- 
ously   shaped,  beaded    and    carved.    In    other 
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cases  the  rails  are  continuous,  but  the  panels  are 
in  short  sections,  usually  corresponding  in  length 
to  the  width  of  one  or  more  windows.  They  are 
separated  by  stiles  framed  in  between  the  rails 
with  a  mortise  and  tenon.  The  edges  of  both  the 
stiles  and  rails  are  chamfered,  or  molded,  and 
grooved  to  receive  the  i)anels.  The  panels  may 
be  flat  a^'d  surface  carved,  be  beaded  or  have 
raised  centers,  which  may  he  lelt  plain  or  he  orna- 
mented with  carved  losettes,  heads,  etc. 

The  space  between  the  windows  is  lined  with 
panels  which  are  applied  veitically.  These  are 
about  %  of  an  inch  tlii(*k,  and  usually  very 
elaborately  ornamented  with  grooves  and  carv- 
ing. 

.Vt  the  junction  of  the  side  and  head  lining  is 
a  large  molding  to  properly  terminate  the  wall 
finish;  and  supplementing  this,  very  often  a  nar- 
row fascia  board,  t.he  lower  edge  of  which  is 
notched  or  in  some  other  way  ornamented. 

Some  additional  work  is  required  at  the  ends 
unless  the  (*eiling  is  hipped,  in  which  case  the 
side  finish  is  simply  continued  until  it  meets  the 
door  oi)ening.  In  other  cases  the  additional 
space  is  paneled. 

The  (UH*k  finish  consists  of  a  ^.^-inch  facing 
around  the  window  oi)enings,  a  cornice  at  the 
deck  ceiling  and  a  more  or  l(\ss  ornamental  deck 
sill  facing  with  one  or  more  moldings. 

The  head  lining  is  either  a  i)ainted  canvas 
or  of  three-ply  veneer,  the  center  of  which  is  of 
^s-iucli  poplar.  It  is  manufnetured  in  molds  of 
the  exact  curve  rc(iuired  and  in  sections  corre- 
sponding in  length  to  the  spacing  of  the  side 
windows.     These  sections    are    secured    in   place 
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with  nails  and  the  whole  surface  is  divided  off 
into  panels  by  narrow  moldings,  some  of  which 
are  necessary  to  cover  the  joints.  The  veneer 
head  lining  is  always  more  or  less  decorated, 
but  is  usually  not  painted,  although  this  is  done 
in  some  instances,  especially  when  the  design  is 
partially  in  relief. 

The  saloon  and  other  partitions  are  built  uj) 
of  stiles,  rails  and  panels,  much  in  the  same  man- 
ner as  a  door  is  constructed  and  are  of  a  design 
in  keeping  with  the  finish  at  the  sides;  the  stiles 
and  rails  are  about  1V4  inches  thick. 

The  interior  of  baggage  and  similar  cars  is  not 
so  elaborate.  The  sides  and  ends  are  lined  with 
matched  and  beaded  boards  of  the  usual  dimen- 
sions, which  are  applied  horizontally.  Ordi- 
narily there  is  no  head  lining  in  such  cars;  the 
roof  boards  are  beaded  on  the  under  side  and  the 
rafters,  deck  sill;:  and  plates,  etc.,  ate  dressed 
and  chamfered;  a  molding  and  fascia  board  at 
the  junction  of  the  roof  and  lining  complete  the 
finish. 

A  distinctive  feature  of  passenger  equipment 
is  the  platforms  at  the  ends  of  the  car  and  the 
devices  used  for  coupling.  (Plate  XI  Nos.  oo(>- 
398.)  The  Miller  hook  and  platform  was  one  of 
the  early  devices  which  was  designed  to  meet  the 
requirements  of  the  situation.  It  materially  aided 
in  the  smoothness  of  handling  passenger  trains 
and  reduced  to  a  minimum  the  jerking  in  stoi>- 
ping  and  starting  trains. 

Illustrations  (Figures  265,  266,  267  and 
268)  show  the  original  drawings  of  the 
Miller  device,  which  remained  practically  un- 
changed in  its  general  plan  up  to  the  time  of  its 
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retirement  by  the  M.  C.  B.  Coupler,  and  three- 
stem  buffer.  The  hooks  or  couplers  were  gener- 
ally solid  forged  iron  or  steel  castings.  The 
bolt  connection  was  sometimes  changed  to  a  strap 
or  yoke.  The  follower  plates,  originally  of  cast 
iron,  were  generally  wrought  iron  about  1V4 
inches  thick.  The  draw  and  buffer  springs  shown 
in  the  drawings  are  of  the  volute  type,  but  the 
general  practice  became  to  use  springs  of  the 
same  dimensions  and  resistance  as  those  used  in 
freight  cars.  The  drawbar  side  or  stop  castings 
were  modified  so  that  their  removal  when  remov- 
ing springs  or  follower  plates  was  avoided,  this 
being  accomplished  by  using  loose  wrought  bars 
bolted  to  the  castings  in  place  of  tlie  lower  re- 
taining flange. 

The  buffer  as  shown  is  an  iron  or  steel  forging 
consisting  of  three  parts,  the  head,  the  bar  and 
the  stem.  The  stem  passes  through  the  spring 
and  buffer  spring  beam,  in  the  rear  of  which  it 
is  fitted  with  a  strong  cotter  to  retain  it.  The 
shoulder  formed  by  the  junction  of  the  stem  with 
the  bar  bears  directly  on  the  spring,  if  this  is  of 
the  volute  pattern,  but  if  it  is  a  spiral  a  plate 
must  be  provided.  The  bar  is  rectangular  in 
section  to  prevent  turning,  the  guide  is  retained 
in  its  socket  by  a  plate  attached  to  the  face  of 
the  end  timbers. 

A  pair  of  3  or  4-inch  timbers,  termed  platform 
timbers,  which  resemble  the  draw  timbers  in 
shape,  extend  back  to  the  bolster,  and  are  bolted 
to  the  intermediate  and  end  sills,  together  with 
the  draw  timbers  form  the  foundation  of  the  plat- 
form. The  two  short  beams^  the  platform  sills 
frnmed  in  between  the  end  •lUe  and  end  timberi 


iimj'  be  disjwTised  with  if  the  intermediate  floiir 
tiinl)ers,  and  caiisequently  the  platfnnii  timbers 
also,  can  he  placed  to  meet  the  requirements  of 
tlie  platfi>nii  floor. 

Tlie  platfuitii  end  timber,  whieh  is  in  its  larir- 


est  orosR  seetion  8  inches  wide  and  7  inches  deep, 
and  otherwise  sliaped  as  shown,  is  kept  in  plaw 
by  two  -yi-inch  rods  nsually  runninp;  back  to  tlie 
transom,  and  in  addition  to  tiiis  by  two  %-iucfi 
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rods  located  close  to  the  platform  sills,  but  ex- 
tending through  the  end  sill  only.  The  end 
timber,  which  is  raised  above  the  platfonn  tim- 
bers one  inch,  or  the  thickness  of  the  floor  so  as 
to  be  flush  with  this,  carries  thq  end  railing,  un- 
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coupling  lever,  brake  shaft  and  coupler  guide  or 
stop.  The  railings,  ordinarily  of  wrouglit  iron, 
are  supported  on  four  wrought-iron  tapering 
posts,  which  are  firmly  attached  to  the  timber  by 
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means  of  nuts,  and  are  braced  by  large  cast-iron 
wasliers  or  sockets.  The  uncoupling-  lever,  wliich 
])asses  through  a  slot  in  the  timber,  and  is  pivoted 
to  the  imder  side  of  this  by  suitable  tnmuion 
l)lates,  is  connected  with  the  coupler  by  a  short 
chain ;  the  upper  or  handle  end  of  the  lever  is 
confined  within  a  guide  usually  formed  in  one 
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piece  with  the  railing,  and  which  is  shaped  with 
several  notches  for  the  reception  of  the  l^^'^^ 
when  it  is  desired  to  lock  the  hook  in  the  uncoui^- 
ling  position. 

On  the  opposite  side  is  placed  a  cast-iron  stop 
designed  to  limit  the  lateral  motion  of  the  hooJ 
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enough  to  prevent  uncoupling.  This  casting  is 
secured  by  a  %-inch  bolt  passing  both  through  it 
and  the  end  timber,  and  is  maintained  in  its  vertical 
position  laterally  by  a  V2  t>y  3-inch  bent  bar, 
which  also  does  duty  as  a  step  for  the  brake 
shaft,  and  in  the  other  direction  by  a  brace 
attached  to.  one  of  the  draw  timbers. 

To  prevent  uncoupling  the  hook  has  an 
inclined  face,  and  in  addition  is  acted  upon  by  a 
two-leaf  spring  placed  alongside  of  it,  which  is 
kept  in  place  by  the  two  carry  irons,  the  second 
or  back  hanger,  serving  as  a  fulcrum ;  the  spring 
is  strained  to  any  desired  degree  by  a  bolt  and 
bracket  provided  for  this  purpose. 

The  main  carry  iron  is  attached  to  the  under 
side  of  the  truss  beam  by  four  %-inch  bolts;  its 
position  is  oblique  and  several  inches  from  the 
center  line,  and  on  its  proper  dimensions  and  ad- 
justment greatly  depends  the  automatic  action 
in  coupling.  In  addition  to  doing  duty  as  a  sup- 
port to  the  side  spring,  the  back  hanger  serves  as 
a  safety  hanger  to  the  drawbar ;  it  does  not,  how- 
ever, carry  the  drawbar  as  long  as  all  the  parts 
are  in  proper  repair. 

The  original  form  of  the  Janney  platform  and 
coupler  are  shown  in  Figures  269,  270  and  271. 
The  principal  member  is  a  lever  or  combination 
yoke  pivoted  on  a  li/^-inch  bolt,  which  is  located 
a  few  inches  above  the  draw-bar,  and  passes 
through  the  draft  timbers,  the  holes  in  which  are 
bushed  with  iron  ferrules  to  guard  against  wear. 
The  connection  of  the  upper  arm  with  the  buffer 
equalizer  and  spring  is  effected  through  a  1V4- 
inch  T  bolt.  As  the  buffers  are  intended  to  move 
outward  whether  the  draw-bar  moves  in  the  same 


or  a  contrafy  direction,  the  latter  must  be  able 
to  act  in  the  first  ease  on  the  portion  of  the  yoke 
above  the  fulomni,  or  the  upper  ami,  and  in  tbt 
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other  case  on  tlio  lower  arin.  Tlie  upper  coiinec- 
tiuii  if*  iiia'ie  -with  Ji  T  holt  ami  post  or  horn  fittod 
to  a  sJut  iu  tliti  drawbar;  the  lower  by  siuiply 


bringing  the  yoke  which  surrounds  the  drawbar 
iu  contact  with  the  protruding  end  of  the  post. 

Tlie  buffers  are  two  in  number.  They  are  re- 
tained by  malleable  iron  guides  let  into  and 
bolted  to  the  end  timber,  and  attached  to  the 
equalizer,  by  the  use  of  which  as  flexible  a  con- 
nection as  is  obtained  with  a  single  buffer  is 
insured.  The  equahzer  is  supported  by  the  draft 
or  main  knee  timbers,  which  are  provided  with 
suitable  mortises  and  guides  for  that  puriwse. 

The  buffers  and  equalizer  are  either  malleable 
castings  or  forged  iron;  the  latter  is  usually  }ire- 
fcrred,  because  it  is  more  reliable,  and  can  be 
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jiroduced  at  very  nearly  the  same  cost.  The 
combination  yoke  is  always  a  casting  (malleable 
or  steel.) 

The  construction  of  the  platform  itself  is  iu 
the  main  not  altered.  A  change  is,  however,  made 
in  the  form  and  fastening  of  the  end  timbers, 
but  not  for  the  reason  that  any  feature  of  the 
coupler  or  buffers  requires  this.  It  is  composed 
of  two  separate  pieces,  one  of  which,  the  inner 
jiiece,  is  liVl;  inches  thick  by  5  inches  wide,  and  of 
tlie  usual  length;  it  rests  on  the  knee  Umbers, 
which  are  cut  down  at  the  ends  to  receive  it,  and 
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is  secured  to  them  by  one  %  inch  bolt  through 
each,  those  passing  through  the  main  knete  tim- 
bers also  assisting  to  retain  the  drawbar  cany 
iron.  The  outer  piece  is  6  inches  thick  for  a  dis- 
tance of  3  feet,  the  remaining  ly^  feet  at  each 
end  being  reduced  to  the  same  thickness  as  that 
of  the  main  end  timber.  Its  width  is  6%  inches 
at  the  center  line,  5^4  inches  where  the  buffers 
are  attached,  and  tapering  from  those  points  to 
the  ends.  This  timber  is,  like  the  first,  fastened 
to  the  platform  timbers  with  vertical  bolts,  to 
the  draft  timbers  with  the  iron  straps  that  cover 
the  ends  of  these,  and  to  the  end  sill  by  two  % 
inch  rods. 

These  two  platfonns  were  the  first  ones  of 
their  types.  From  them  all  the  various  modified 
devices  have  been  derived.  In  their  original  form 
they  are  not  now  in  very  extensive  use.  A  more 
modern  platfoim  framing  and  draw  bar  arrange 
ment  is  shown  in  Figure  272. 

Many  passenger  cars  are  now  equipped  with 
vestibules  which  are  not  only  a  convenience  to 
passengers  and  others  in  passing  from  one  car 
to  another  but  have  the  effect  of  steadying  the 
train  by  making  it  practically  a  contiimous  and 
solid  structure.  The  vestibule,  it  is  claimed,  in 
addition  to  answering  these  purposes,  decreases 
the  resistance  of  the  atmosphere  on  the  train  and 
also  tends  to  obviate  telescoping  of  the  cars  in 
the  event  of  collision. 

There  are  two  kinds  of  vestibules  in  general 
use,  known  as  wide  and  narrow.  The  narrow 
was  the  first  to  be  used.  Its  doors  enclose  onlv 
the  platform  between  the  steps.  The  general 
construction  of  a  narrow  vestibule  is  illustrated 
in  Figures  273  and  274. 
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The  platform  on  which  the  vestibule  is  located 
is  strengthened  by  plating  the  platform  timbers 
with  iron,  as  shown ;  this,  as  well  as  the  strength- 
ening of  the  side  frames  of  the  body,  is  necessary 
to  obtain  the  proper  resistance  to  the  strain 
produced  by  the  friction  of  two  vestibule  or 
diaphragm  plates  in  contact.  Another  change  is 
the  form  and  size  of  the  buffers.  These  consti- 
tute practically  the  only  changes  required  in  the 
construction  of  the  platforms  and  draw  gears. 

The  buffer  bars  or  stems  are  hinged  to  a  cast 
steel  plate,  which  takes  the x  place  of  the  ordinary 
buffer  heads.  They  are  hinged  to  permit  adjust- 
ment on  curves  and  a  third  stem,  which  is  in  the 
center  of  the  plate  is  provided  to  take  the  strain 
when  in  contact  with  a  car  equipped  with  the 
ordinary  Miller  or  single  stem  buffer.  To  close 
the  opening  between  this  buffer  plate  and  the 
platform  end  timber,  and  thus  make  the  platform 
continuous,  a  thin  wrought  iron  plate  which 
slides  on  a  recessed  plate  of  cast  iron  on  the  end 
timber  is  attached  to  tlie  buffer  head. 

The  so-called  vestibule  plate  is  in  the  form  of 
an  inverted  U,  the  ends  of  which  are  attached  to 
the  buffer  with  rivets  or  countersunk  headed 
bolts,  the  whole  forming  an  opening  which  is  3 
feet  wide  and  nearly  7  feet  high.  Its  face  is 
planed.  To  obtain  a  practically  dust  and  rain 
proof  joint  between  a  pair  of  these  plates  an 
arrangement  of  levers  and  springs  is  provided 
in  the  platfonn  hood,  the  springs  to  give  the 
desired  compression,  which  is  nearly  equal  to 
that  of  the  buffers,  and  the  levers  to  compensate 
for  the  angularity  produced  when  the  cars  are 

on  H  curvei    A  single  equalizer  like  that  employed 
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for  the  buffer  would  answer  the  purpose  if  it 
were  convenient  4o  introduce  it  on  a  line  with 
the  points  of  attachment  of  the  frame  plate.  The 
arrangement  used  consists  of  two  bars  or  stems 
wliich  are  attached  to  the  vestibule  plate  witli 
ball  and  socket  joints  by  means  of  suitable  cast- 
ings and  are  guided  in  boxes  secured  to  the  end 
carline  and  side  walls  of  the  vestibule.  The 
spiral  compression  springs  are  located  on  these 
stems  between  shoulders  formed  on  them  and  the 
ends  of  a  pair  of  vertical  levers  which  have  their 
fulcrums  on  the  side  walls  and  whose  upper  ends 
are  connected  by  short  chains  to  the  ends  of  a 
horizontal  equalizer  which  in  its  turn  is  ful- 
crumed  to  a  timber  framed  in  above  the  end  plate 
of  the  car.  This  cross-timber  and  the  brackets 
forming  the  side  walls  of  the  vestibule  are  sub- 
stantially and  securely  fastened  with  comer  irons 
and  bolts.  The  connection  between  the  vestibule 
plate  and  the  framing  of  the  vestibule  is  made 
with  heavy  sheet  rubber  or  canvas  which  is 
shaped  like  the  folds  of  an  accordian. 

The  ceiling  of  the  vestibule  is  dome-shaped  and 
is  furnished  with  a  lamp;  there  are  also  i)rovi- 
sions  for  ventilation.  The  doors  fold  back  upon 
themselves,  so  as  to  be  less  in  the  way  when 
oi)en.  They  are  usually  decorated,  with  bevel- 
edged  plate  glass  and  brass  grills.  All  the  attach- 
ments of  the  platforms  are  also  very  elaborate; 
the  ornamented  railings  and  brackets,  brake 
wheels,  etc.,  are  of  polished  brass,  and  the  floor 
and  treads  on  the  steps  are  covered  with  corru- 
gated rubber  mats. 

The  wide  vestibule  is  of  i)ractically  the  same 
general  construction  as  the  narrow  vestibule.    The 


exception  being  in  the  location  of  the  doors. 
These  are  placed  out  prdrti«rally  flush  with  the 
f(i(les  of  tlie  car  ami  tlie  whole  platform  is  then 
onclosei.!.  Largo  panes  of  g\as>>  are  used  above 
the  line  of  the  window  rail  of  the  car,  in  both 
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the  side  doors  and  the  end  framing  of  the  plat- 
form. Trap  doors  let  down  flush  with  the  floor 
of  the  platform  and  cover  the  openings  over  the 
steps  behind  the  side  doors. 

The  trucks  used  on  passenger  cars  differ  from 
those  used  on  freight  cars,  being  as  a  rule  more 
elaborate.  The  four  and  six  wheel  types  are 
illustrated  in  detail  in  Figures  276,  277,  278. 

Following  is  a  list  of  names  of  parts  of  passen- 
ger car  trucks  indicated  in  the  foregoing  illustra- 
tions : 

1.  Wheel. 

2.  Axle. 

3.  Journal-box. 

4.  Journal-box  lid. 

5.  Pedestal. 

6.  Pedestal  Tie-bar. 

7.  Pedestal  Stay-rod. 

8.  Pedestal-brace. 

8^  Pedestal-brace  Tie-bar. 

10.  Wheel-piece. 

11.  Outside  Wheel-piece  Plate. 

12.  Inside  Wheel-piece  Plate. 

13.  Wheel-piece  Truss-rod. 

14.  Arch-bar. 

15.  Inverted  Arch-bar. 

16.  Auxiliary  Arch-bar. 

17.  End-piece  of  Truck-frame. 
20.  Transom. 

•21.  MIDDLE  TRANSOM  FOR  SIX-WHEELED  TRUCK. 

22.  OUTSIDE  TRANSOM  FOR  SIX-WHEELED  TRUCK. 

23.  Transom  Tie-bar. 

24.  Transom  Truss-rod. 

25.  Transom  Truss-block. 

26.  Transom  Truss-rod  Washer. 

27.  Transom   Chafing-plate. 

28.  Transom-casting. 

29.  Transom-pillar. 

30.  Truck-bolster. 

36.  Truck-bolster  Chaflng-plate. 

40.  Lateral-motion  Spring. 

41.  Lateral-motion  Spring-pin. 

42.  SPRINO-BBAM. 


412  CARS. 

43.  Spring-plank. 

44.  Spring-plank  Bearing. 

45.  Sprlng-plank  Safety  Strap. 

46.  Swing-hangers. 

47.  Upper  Swing-hanger  Pivot. 

48.  l^ower  Swing-hanger  Pivot. 

49.  Swing-hanger  Pivot-l)earing. 

50.  Swing-hanger  Krict ion-block. 

51.  Safety-beam. 

52.  MIDDLE   SAFETY-BEAM. 

53.  Safety-beam  Block. 

54.  Axle  Safety  Bearing. 

55.  Axle  Safety-strap. 

50.  Axle  Safety-bearing  Thimbles. 

59.  Safety-beam  Tie-rod. 

60.  SAFETY-BEAM    IRON. 
(il.  Truck  Side-bearing. 

62.  SIDE-BEARING  BRIDGE. 

o:{.  Truck  Center-plate. 

04.  Center-plate  Block. 

05.  CENTER-BEARING  BEAM. 

00.  CENTER-BEARING  ARCH-BAR. 

07.  CENTER-BEARING  INVERTED  ARCH-BAR. 

68.  Check-chain. 

69.  Truck  Check-chain   Hook. 

70.  Truck  Check-chain  Eye. 

71.  Equalizing-bar. 

72.  Equalizing-bar  Spring-cap. 

73.  Equalizing-bar  Spring-seat. 

74.  Bolster  Spring-seat. 

75.  Bolster  Spring-cap. 

76.  Spring-block. 

78.  Journal-spring. 

79.  Equalizing-bar  Spring. 

80.  Bolster-spring. 

81.  Truck-frame  Kneo-iron. 

83.  Brake-head. 

84.  Brake-beam. 

85.  Brake  Eye-bolt. 
SO.  Brake-hanger. 

87.  Brake-hanger  Carrier. 

88.  Brake-beam  Safety-chain. 
S9.  Brake   Saf(^ty-chain    Eye-bolt. 

90.  Brake  Safety-strap. 

91.  RcMease-sjiring. 

92.  lirake-lev(M'. 

93.  Brake-lever  F'ulcrum 

94.  Hrake-lt'ver  Guide. 

95.  Brake-lever  Stop. 


THE  PA88ENGER  CAR.  418 

96.  Brake-lever  Sheave. 

97.  Lower  Brake-rod. 

98.  Brakf-shoe. 

104.  King-bolt  or  Center-pin. 

112.  Journal-bearing. 

114.  Stop-plate. 

115.  Dust-guard. 

120.  Brake-beam  Adjusting-hanger  Carrier. 

121.  Brake-beam  Adjusting-hanger. 

123.  Brake-beam  Adjusting-hanger  Clip. 

124.  Brake-beam   Adjusting-hanger  Plate. 

130.  END-SILL  CORNER-PLATE. 

131.  TRANSOM  CORNER-PLATE. 

Names  of  i)arts  in  capital  letters  in  the  fore- 
going list  are  si)eeial  to  six-wheel  car-trucks. 


CHAPTER  XV. 

THE  USE  OF  STEEL  IN  THE  CONSTRUCTION  OF  PAS- 

SENGEB  CABS. 

While,  as  we  have  seen,  the  use  of  steel  in  the 
construction  of  freight  cars,  in  fact  almost  their 
complete  construction  of  this  material,  has  be- 
come popular,  the  same  cannot  be  said  of  passen- 
ger cars  in  America;  indeed  steel  has  been  ap- 
l)lied  to  passenger  cars  in  a  very  limited  way. 
Perhaps,  a  reason  for  this  may  be  found  in  the 
fact  that  in  the  case  of  the  passenger  car  its 
development  has  been  left  ahnost  entirely  to  car 
manufacturing  companies  and  not  with  the  rail- 
ways themselves.  The  direction  of  improvement 
has  been  along  the  lines  of  decoration  and  lux- 
ury in  internal  arrangements  rather  than  strength 
in  construction  or  increase  of  capacity  in  pro- 
portion to  dead  weight. 

Those  who  advocate  the  free  use  of  metal  in 
the  construction  of  passenger  cars  claim  that  the 
universal  adoption  of  this  metliod  would  tend  to 
the  lightening  of  the  dead  weight  hauled,  would 
render  the  equipment  less  liable  to  destruction 
bv  fire  and  make  the  train  as  a  whole  more 
symmetrical  in  strength  throughout  its  length. 
Thus  there  would  not  exist  the  necessity  of 
))lacing  strong  and  heavy  cars  such  as  sleepers, 
diners,  parlor  and  private  cars,  which  are  of 
ex(*essive  weight  when  built  of  wood,  in  the  same 
train  with  light  coaches,  which  in  the  event  of 
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collision  are  menaced  with  destruction  by  the 
lieavier  vehicles.  Such  advocates  still  further 
(*laini  that  the  use  of  steel  freight  equipment  im- 
poses a  necessity  for  stronger  passenger  equip-  * 
ment  because  of  the  increased  risk  due  to  the 
presence  of  heavj'-  loaded  steel  freight  cars  on 
the  same  or  adjoining  tracks. 

The  question  of  the  development  of  the  passen- 
ger car  along  the  lines  of  strengthening  the 
vehicle  without  unduly  adding  to  its  weight  is 
one  of  extreme  interest.  If  the  analogy  of  the 
freight  oar  counts  for  anything  it  would  seem 
that  the  solution  of  the  problem  will  be  found 
in  the  ultimate  adoption  of  steel  as  the  principal 
material  of  construction.  An  eminent  authority 
on  car  constiiiction  has  the  following  to  say  on 
the  subject:* 

Some  of  the  reasons  which  have  made  steel  construction 
successful  for  high  capacity  freight  cars  will  also  apply  to  pas- 
senger equipment  when  the  length  of  the  span  becomes  the  im- 
portant element  instead  of  carrying  capacity  in  tons.  A  study 
of  the  comparative  efficiency  of  wood  and  steel  for  a  structure 
like  a  seventy-foot  passenger  car  may  be  made  by  reference 
to  the  diagrams.  Figs.  279  and  280,  showing  the  usual  con- 
struction in  wood,  and  a  proposed  section  for  a  steel  passen- 
ger car  frame.  It  is  often  claimed  that  for  equal  weight  wood 
is  as  strong  as  iron  or  steel,  and  for  ordinary  rectangular 
beams  this  may  be  true,  but  it  is  not  correct  when  steel  is 
disposed  in  the  shape  of  a  deep  plate  girder  with  a  thin  web 
and  heavy  flanges.  In  this  way  a  large  moment  of  inertia 
and  a  high  moment  of  resistance  is  obtained  per  unit  of 
weight,  which  can  not  be  secured  in  wood,  as  there  is  not 
room  enough  In  the  space  available  in  car  construction  for 
the  volume  of  wood  required.  To  illustrate  this  we  may  take 
the  section  of  the  side  of  a  wooden  car  below  window  sills  as 
equivalent  to  a  solid  beam  4  inches  thick  by  28  inches  deep, 
and  the  weight  of  a  cubic  foot  of  Norway  pine  40  pounds  per 
fubio  foot.  The  weight  of  steel  being  480  pounds  per  cubic 
foot,  the  nitio  of  weight  of  pine  to  steel  is  1  to  12.    The  ulti- 
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niato  strength  of  pine  may  be  taken  as  4,000  pounds  per  square 
inch,  and  of  low  carbon  steel  50.000   pounds,   the   ratio  being 
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about  the  same.    The  strength  of  the  sections  will  be  propor- 
tional to  their  moments  of  resistance.    Now — 

^  =  safe  unit  load  =  1,200  pounds  for  Norway  pine. 
S  =  Section  modulus. 
\))v      4  X  282 

S  rn  —  =: =  523,  for  wood  beam. 

6  6 


\l  ~  1 .200  X  523  =  627.000    inch    pounds 


For  the  steel  section,  taking  16,000 
pounds  per  square  inch  as  outside  fiber 
stress  in  tension  at  lower  flange  and  10,- 
000  pounds  unit  stress  in  upper  flang<\ 
the  moment  of  resistance  is  found  as  fol- 
lows: 

Section  modulus  top  flange  Xi=  lt;o. 
Section  modulus  bottom  flange  .s*r  r=  172. 
.  '  .  Mt'=HJ0   X   10.00(1  —  l,600jH>f»  inch 
i    pounds. 

and     Mtr-7l72   x    16.000  =  2,7r>2.0(M)    inch 
pounds. 

The  top  flange  being  the  weaker,  its 
value  of  M  will  govern  and 

1,600.000 

^=2.54 

627,600 

Which  shows  that  this    particular   steel 
girder  is  more  than  2%  times  as  strong 
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as  the  assumed  wooden  one.  The  wood  section  one  foot  long 
weighs  31  pounds,  and  the  steel  section  52  pounds.  The  corj- 
parative  strength  for  equal  weight  is  therefore  1  to  1.5  in 
favor  of  steel. 

In  order  to  develop  this  idea  into  a  complete  plan  for  a 
coach  of  modern  dimensions  with  steel  underframe  and  much 
of  the  body  of  steel,  I  secured  the  co-operation  of  Mr.  George 
I.  King,  general  manager  and  vice-president  of  the  Middle- 
town  (Pa.)  car  works,  and  who  has  had  a  large  experience 
in  the  designing  of  steel  freight  cars  and  steel  underframes 
for  interborough  electric  cars.  Mr.  King's  design  is  shown  in 
general  plan,  Fig.  282,  and  details  in  Figs.  283,  284,  285  and 
286. 

It  will  be  seen  that  the  side  of  the  car  below  the  windows 
is  formed  of  a  deep  steel  girder  made  of  Vt-inch  plate.  41% 
inches  deep  with  2^/^  by  2\^  by  *l.-inch  angles  at  the  top  and 
3  by  3  inch  by  V^  Inch  at  the  bottom.  The  center  sills  are 
made  of  12-inch  channels,  25  pounds  per  foot,  with  lattice  brac- 
ing and  flange  plates  6  inch  by  1  Inch  on  the  bottom  and  J/^-inch 
plates  24  inches  wide  on  top.  The  posts  between  the  windows 
are  made  of  6-inch  channels  which  extend  from  floor  to  roof. 
The  longitudinal  plates  are  6-inch  Z  bars,  15.6  pounds  per  foot, 
and  steel  carlines  connect  these  for  the  upper  deck.  The  whole 
outside  and  ends  of  the  car,  except  the  windows  and  doors,  are 
made  of  14 -inch  steel  plates  with  rivet  heads  plainly  showing. 
The  center  sills  and  side  sills  are  connected  by  7-inch  chan- 
nels 12^  pounds  per  foot,  and  the  body  bolsters  are  quite 
similar  to  those  used  in  steel  freight  car  construction.  The 
end  corner  posts  and  the  end  door  posts  are  formed  of  10-inch 
channels,  15  pounds  per  foot,  bent  to  a  quarter  circle.  Some 
of  these  features,  in  connection  with  the  Z-bar  plates  and  the 
end  posts,  have  been  patented  by  Mr.  King.  The  whole  side 
of  the  car  is  a  compound  steel  girder  made  up  of  the  deep 
plate  girder  below  the  windows,  with  numerous  posts  riveted 
to  it,  and  a  stiff  side  plate  connecting  them  at  the  top.  the 
whole  construction  being  tightly  ])ouud  together.  It  is  prob- 
able that  the  first  cost  and  the  weight  of  a  car  of  this  design 
will  be  somewhat  greater  than  the  regular  wooden  coach,  but 
from  the  experience  gained  in  building  such  cars  it  is  believed 
that  with  a  steel  car  of  somewhat  similar  const rurtion,  having 
the  advantage  of  pressed  steel  forms  wherever  possible,  and 
such  improvements  as  are  always  developed  in  actual  con- 
struction, a  cheaper  and  lighter  car  can  be  built  by  the  use 
of  steel  which  will  be  stronger  in  resisting  the  force  of  col- 
lision and  practically  fireproof.  The  steel  passenger  car  will 
thus  be  developed  by  experience  in  construction,  l)y  a  display 
of  ingenuity  in  designing  efficient  details,  and  the  adaptation 
of  fireproof  materials  to  a  simpler  inside  finish. 

It  will  be  seen  that  all  the  large  timbers  are  removed  and 
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the  floor  can  be  made  entirely  flrenroot.  The  quantity  o{ 
wood  In  the  Par  body  In  very  much  reduced  and  the  small 
Beutionii  could  easily   tie  made  fireproof.    It   Is    desirable  to 


-^ 


have  wood  or  an  equivalent  non-condiii 
steel  I'ar  of  this  or  almoHl  any  otlier  ( 
for  Inisidc  lluiiih  but  as  a  aoa-conduotor  In  order  to  mate  [(i<^ 
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tntfrioi   comtortnlilc  tn  hot  or  cold  wpftthcr  anil  to  prevPnt 

I'nicticjilly  all  the  development  ol  tlio  use  of 
stool  for  piisseiiger  i-ui's  lias  been  niong  tlie  lines 
of  snhstitntinj?  Kfeol  for  wood  in  n  car  coiistiiKttcd 
on  till'  lines  of  onr  jireseiit  cars.     In  usinij  sfeol 


Fig.  286 


tliPre  is  of  course  a  s^oat  opi)ortunity  to  use  tlie 
super-st mature  as  an  aid  in  strengthening  the 
ear.  The  [ircsent  style  of  <'iear  story  does  not 
lend  itself  very  well  to  stwl  constnietion  and  it 
would  seem  as  if  some  new  urranjirenient  of  the 
roof  stmeture  would  lie  developed  as  a  result  of 
the  tendency  to  use  steel  in  place  of  wood. 
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The  mail  cars  have  received  the  attention  of  a 
great  many  government  and  railway  officers  wiUi 
the  view  of  making  them  as  strong  and  stiff  as 
possible,  li^gulations  have  been  adojjted  which 
require  that  the  side  sills,  the  center  sills,  tlie 
end  and  corner  posts,  tlie  end  plate  and  several 
of  the  side  posts  near  the  ends  of  the  car  shall 
be  reinforced  by  iron  or  steel  plates.  This  makes 
a  very  stiff  car.  However  it  can  be  anticipated 
that  the  complete  use  of  steel  for  passenger  cars 
will  be  introduced  on  cars  in  the  mail  and  express 
service.  Already  one  road,  the  Erie,  has  brought 
out  a  complete  steel  car  of  this  type.  Its  per- 
formance will  be  carefullv  watched  and  its  sue- 
ceasful  service  will  no  doubt  be  the  fore-runner 
of  many  other  steel  passenger  cars. 


CHAPTER  XVI. 


PAINTING    CABS. 


All  cars  are  painted  with  the  primary  object  of 
l)rotection.  The  coloring  of  the  paint  is  a  sec- 
ondary consideration.  It  is  chosen  on  the  strength 
of  its  durability  or  color  retaining  properties  and 
its  attractiveness.  Paint,  as  is  well  known,  is  a 
mechanical  mixture  of  a  pigment  and  a  carrying 
vehicle.  After  being  spread  over  the  surface  to 
be  covered  this  vehicle  drys  or  hardens  and,  with 
the  pigment  held  in  suspension,  it  forms  a  coat- 
ing which  protects  the  painted  part  from  the 
deteriorating  effects  of  the  weather.  This  coat- 
ing presents  a  smooth,  impervious  surface  to  the 
elements  and  thus  excludes  the  moisture  which 
is  the  principal  cause  of  the  decay  of  wood  and 
the  rusting  of  iron  or  steel. 

In  general  there  are  four  qualities  of  a  good 
paint  for  use  on  railway  cars.  First,  durability; 
second,  covering  power;  third,  drying  qualities; 
fourth,  ease  of  application.  These  all  apply  to 
paints  used  both  on  passenger  and  freight  equip- 
ment. By  durabilitv  of  course  is  meant  its  abil- 
itv  to  withstand  the  effects  of  all  sorts  of  ex- 
posure  at  the  same  time  retaining  its  original 
color,  (^overing  i)0wer  refers  both  to  the  amount 
of  surface  over  which  a  given  quantity  of  the 
paint  can  be  si>read  and  also  to  its  ability  to 
thoroughly  hide  the  ground  color  or  un])ainted 
surface  to  which  it  is  applied.    Drying  qualities 

423 


424  CARS. 

refer  to  its  ability  to  harden  or  dry  more  or  less 
rapidly.  Ease  of  application  means  the  ease  with 
which  it  can  be  spread  over  the  surface  to  be 
X^ainted  without  leaving  heavy  streaks  and  rolled 
up  or  hardened  pieces. 

Naturally  the  best  paint  is  one  which  will  re- 
tain its  color  longest,  withstand  the  exposure 
best,  spread  over  and  thoroughly  cover  the 
largest  surface  and  at  the  same  time  dry  reason- 
ably quickly  as  well  as  spread  out  easily  when  be- 
ing api)lied.  No  one  paint  excels  in  all  these  quali- 
ties. The  choice  of  a  paint  then  depends  on  a 
careful  analysis  of  tlie  conditions  of  the  service 
and  the  facilities  for  applying  the  paint.  A  paint 
that  has  durability,  can  be  easily  applied  ami 
spreads  well,  can  be  made  to  dry  quicker  by  the 
addition  of  special  preparations  called  ** driers.*' 
The  usual  vehicle  in  paint  does  not  dry  by  evapo- 
ration alone.  The  absorption  of  oxygen  from 
the  atmosphere  sets  up  a  chemical  action  which 
changes  the  vehicle  into  a  somewhat  resinous 
state  throughout  which  are  held  the  i)articles  of 
the  j)igment.  This  oxidization  is  often  assist e<l 
l)y  those  driers  which  act  on  the  oil,  as  a  ferment, 
causing  a  more  rai)id  absorption  of  the  oxygen. 

In  the  painting  of  wooden  freight  cars  a  lin- 
seed oil  paint  is  used  the  same  as  for  house 
l)aiLiting.  The  particular  color  of  the  paint  is  a 
matter  of  the  personal  opinion  of  those  in  charge 
of  the  car  department  as  well  as  the  desire  of  the 
freight  department  of  the  road.  For  a  long  time 
many  roads  endeavored  to  keep  their  cars  dis- 
tinctive by  using  a  coloring  peculiar  to  their 
equipment.  One  road  would  paint  the  entirf* 
body  of  the  car  with  a  ^'catchy"  or  "gaudy'' 
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color;  ^another  would  make  their  particular 
*  *  eatchiness "  appear  iiL  the  color  of  the  side 
doors;  still  another  would  have  a  wide  band  all 
around  the  car  painted"  in  an  odd  color,  while 
still  another  would  paint  the  ends  in  a  different 
shade  or  color  from  the  rest  of  the  car.  A  few 
roads  still  retain  this  practice  but  by  far  the 
larger  number  are  painting  the  bodies  of  all 
freight  cars  with  a  dark  red  or  brownish  mineral 
paint.  Three  coats  of  paint  are  usually  called 
for,  the  first  of  which  is  applied  directly  to  the 
wood  which  has  been  surfaced  in  the  mill  before 
erecting.  At  least  twenty-four  hours  should 
elapse  between  the  application  of  each  consecu- 
tive coat.  The  most  durable  results  are  obtained 
when  each  of  these  coats  is  applied  with  a  brush. 
However  some  few  roads  make  a  practice  of 
spraying  on  the  first  two  coats.  Others  si)ray  one 
coat  and  call  for  only  two  in  all.  In  every  case 
though  the  last  coat  is  brushed  in,  as  it  seems 
to  bind  the  paint  better  and  leaves  a  smoother 
and  glossier  finish  than  the  S})raying  process. 
As  explained,  to  this  smooth  finish  is  due  the 
durability  and  protecting  qualities  of  the  paint. 

After  the  last  coat  of  the  body  color  is  a})plied 
and  has  had  time  to  dry  the  lettering  and  **black- 
ing  off"  is  done.  ** Blacking  off*''  consists  in 
painting  with  black,  usually  an  asphaltum  paint, 
all  the  exposed  metal  used  on  the  body  of  the 
car,  such  as  rod  ends;  corner  bands;  door  hang- 
ers; locks,  stops,  rails,  etc. 

The  lettering  and  special  marking  are  some- 
times outlined  by  the  use  of  pounce  patterns. 
These  patterns  are  made  of  thick  paper  on  which 
is  drawn  the  outline  of  the  letter  or  device  it  is 
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desired  to  transfer.  Small  holes  are  then  cut 
through  the  paper  at  short  intervals  along  these 
lines.  When  the  pattern  is  held  against  fiie  car 
and  the  powder  brush  is  rubbed  on  it,  a  little  of 
the  powder  passes  through  each  hole,  which  leaves 
on  the  car  a  very  plain  outline  of  the  figure. 
With  this  as  a  guide  the  figure  can  then  be  readily 
painted  in.  Two  coats  of  paint  are  ordinarily 
called  for  when  this  method  is  used.  Another 
way  to  put  on  the  lettering,  cheaper  and  as  satis- 
factory, is  to  use  a  pattern  out  of  which  the  com- 
plete figure  is  cut  With  this  a  ** dauber"  is  used 
in  place  of  a  brush.  As  a  consequence  of  being 
able  to  use  a  thicker  paint  with  a  *' dauber '*  than 
with  a  brush  only  one  coat  is  ordinarily  re- 
quired. These  patterns  are  made  of  heavy  paper 
or  a  thin  sheet  metal.  The  latter  is  more  satis- 
factory as  the  centers  of  the  letters  can  be  held 
rigidly  in  place  by  small  wires  soldered  across 
the  openings,  while  with  the  paper  patterns  the 
figures  can  be  cut  out  only  in  skeleton  and  a 
brush  is  needed  to  finish  up  the  letters  where  the 
binding  pieces  are  left  across  the  openings. 

Besides  the  painting  of  cars  which  is  visible 
from  the  outside  there  is  considerable  painting 
done  during  construction  which  is  entirely  cov- 
ered up.  AH  mortised  and  tenoned  joints,  but- 
ting joints  of  posts,  braces  and  sills,  the  top  and 
outside  faces  of  side  and  end  sills,  the  top  and 
outside  faces  of  side  and  end  plates,  all  wood- 
work against  which  metal  is  placed,  etc.,  receive 
a  heavy  coat  of  either  a  mineral  or  creosote  paint. 
Paint  is  also  applied  to  the  ends  and  edges  of  all 
roof  boards  before  they  are  laid.  When  a  double 
board  roof  is  used  the  top  of  the  first  course  is 
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thoroughly  painted  before  the  second  course  is  laid. 
All  painting  wliieh  is  finally  covered  up  is  invari- 
ably done  with  a  heavy  or  thick  paint,  a  precau- 
tion which  results  in  saving  the  wood,  thus  giving 
a  longer  life  to  the  car. 

The  most  satisfactoiy  way  to  paint  metallic 
roofs  where  the  metal  is  exposed  to  the  weather 
is  to  give  it  three  coats  of  a  good  mineral  paint. 
Galvanized  iron  will  not  take  paint  readily  but  if 
the  first  coat  is  made  thin  and  is  well  brushed 
out  it  will  aid  materially  in  the  life  of  the  paint. 
The  paint  will  invariably  crack  off  in  time  when 
exposed  to  alternate  heat  and  cold  due  to  the 
fact  that  the  iron  and  paint  expand  and  contract 
differently.     The  only  remedy  is  to  re-paint. 

The  painting  of  the  iron  and  steel  in  the  trucks 
is  of  the  plainest  kind.  A  single  coat  of  a  good 
steel  protecting  paint  is  used,  preferably  an 
asphaltum  paint. 

The  painting  of  steel  cars  has  presented  a  field 
for  investigation  during  recent  years.  As  yet  no 
definite  standard  practice  is  in  use.  There  are 
many  advocates  of  as  many  different  processes. 
The  chaotic  condition  of  this  subject  is  due  to  the 
fact  that  all-steel  cars  have  not  been  in  general 
use  long  enough  at  this  date  to  get  final  proofs 
as  to  what  is  the  best  material  to  use  in  painting 
and  what  is  the  best  way  to  apply  it.  However 
it  is  generally  admitted  that  it  is  absolutely  neces- 
sary to  have  the  steel  plate  perfectly  clean  before 
applying  any  paint  or  oil.  All  rust  and  mill 
scale  must  be  removed.  There  are  several  ways 
of  accomplishing  this.  Some  use  wire  brushes, 
others  scrape  the  surface  with  a  sharp  edged  tool, 
still  others  use  a  sand  blast  and  some  use  only 
a  hammer. 
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As  to  the  character  of  the  paint  in  general  use 
there  is,  as  mentioned,  no  standard.  Pure 
graphite  paint,  carbon  paint,  red  lead,  and  lamp- 
black in  oil  are  used  besides  the  many  patented 
paints  now  being  sold  for  this  special  service. 
Some  roads  have  discontinued  the  use  of  any 
paint  on  its  steel  cars.  Two  coats  are  ap{>lied 
by  some  people;  others  require  three.  The  use 
of  the  brush  and  the  spraying  machine  for  api)ly- 
ing  the  paint  seems  to  be  about  ecjually  divided. 
The  brush  is  ])referred  for  the  first  coat  and  the 
sprayer  for  the  following  coats  by  some.  Others 
use  the  sprayer  only  at  seams  and  such  places 
where  the  brush  will  not  conveniently  get  the 
paint  thoroughly  into  the  small  corners  and 
cracks.  As  a  result  of  a  close  investigation  of 
the  practices  in  vogue  a  special  committee  of  the 
Master  Car  Builders'  Association  suggested  to 
the  Association  in  1904  the  following  method: 

First— The  steel  should  be  thoroughly  cleaned 
of  all  rust  and  furnace  scale  before  the  car  is 
assembled. 

Second— All  joints  before  assembling  should 
be  thoroughly  coated  with  coal  tar. 

Third— After  car  is  assembled,  all  grease  should 
be  thoroughly  removed  from  the  steel,  and  same 
given  a  good  coat  of  carbon  or  graphite  ])aint  on 
the  outside  and  underneath,  and  on  the  inside  a 
heavy  coat  of  crude  petrolemn,  coal  tar  applied 
hot,  or  some  similar  substance. 

Fourth— The  outside  to  he  given  a  second  coat 
of  graphite  or  carbon  paint  as  may  be  desired. 
;     Thoy  especially  deprecated  th^  allowing  of  cars 
loaded  with  soft  coal  to  stand  a  long  time  with 
the  load  in  same. 
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With  the  best  of  attention  paid  to  each  step  in 
the  process  of  protecting  steel  cars  it  is  found  on 
an  average  that  about  once  in  thirty  months  a. 
car  should  be  cleaned  off  and  repainted.  In  some 
cases  this  time  is  much  shorter.  Under  certain 
conditions  of  service  the  cars  begin  to  rusi 
through  the  i)aint  after  about  eighteen  months' 
use.  The  seams  and  joints  are  the  first  points  to 
show  signs  of  corrosion  and  it  is  here  that  special 
care  should  be  exercised  when  the  car  is  origi- 
nally painted. 

In  the  painting  of  passenger  cars  a  much 
greater  refinement  is  necessary  for  the  exposed 
parts  of  the  car  both  inside  and  out,  than  is  prac- 
ticed on  the  freight  equipment.  During  the  con- 
struction of  the  car  the  same  attention  is  given 
to  painting  the  joints,  etc.,  as  outlined  for  freight 
cars.  It  is  to  the  exterior  that  the  painter  has 
to  give  his  careful  attention.  Wliile  painting 
freight  cars  he  has  to  beware  only  of  frost  and 
rain.  A  variation  of  the  temperature  does  not 
materially  affect  his  work  and  any  amount  of 
moisture  less  than  a  rain  appears  to  make  little 
difference  in  the  appearance  of  the  cars.  With 
passenger  cars  this  is  entirely  different.  An  even 
temperature  and  a  dry  atmosphere  are  almost 
essential  to  i)erfect  results.  As  a  consequence 
especial  buildings  are  prepared  for  painting  tliis 
class  of  cars.  Elaborate  arrangements  are  made 
to  keep  the  temperature  steady  and  evenly  dis- 
tributed. The  aim  is  to  keep  the  room  at  70° 
Fahrenheit.  An  excess  of  moisture  is  also  avoided, 
care  being  taken  to  thoroughly  drain  away  the 
wash  water  used  in  scrubbing  down  the  cars. 

Instead  of  using  a  simple  linseed  oil  paint  the 
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paint  is  made  up  with  considerable  spirits  of  tur- 
I>entine  and  ^* japan  drier''  in  tlie  veliicle.  This 
is  made  necessary  by  the  finish  that  it  is  desired 
to  obtain.  An  oil  paint  will  not  entirely  obliter- 
ate the  graining  of  the  wood  and  the  finishing 
varnish  that  is  used  cannot  be  successfully  ai> 
plied  over  an  oil  paint.  The  coxoplete  obliter- 
ating of  the  grain  of.  the  wood  gives  the  back- 
ground for  the  beautiful  finish  that  is  so  distinct- 
ive of  passenger  cars.  The  varnish  that  is  finally 
applied  is  the  real  protective  coating  and  to  it  is 
due,  with  slight  qualifications,  the  durability  of 
the  paint.  These  qualifications  consist  simply  in 
requiring  that  the  surfacing  coats  are  properly 
prepared  and  applied,  and  that  the  varnish  itself 
is  up  to  the  proper  grade.  With  these  conditions 
satisfied  the  car  should  be  prepared  so  that  with 
occasional  vamishings  and  patchings  it  will  last 
from  eight  to  ten^years  before  the  paint  will  have 
to  be  entirely  removed  and  a  new  foundation  coat 
applied. 

There  are  four  distinct  parts  in  the  painting 
of  the  exterior  of  a  passenger  car :  first,  the  prep- 
aration of  the  wood;  second,  the  surfacing;  third, 
the  application  of  the  body  color  and  markings; 
and  fourth,  the  finishing  with  the  varnish  cover- 
ing. 

To  begin,  the  car  must  be  carefully  sand 
papered  and  then  dusted.  All  grooves  and  cor- 
ners must  be  thoroughly  cleaned  as  well  as  all 
flat  surfaces.  It  is  then  ready  for  the  surfacing 
which  consists  in  applying  first  a  priming  coat, 
then  the  ''rough  stuff"  and  finally,  after  putty- 
ing and  glazing,  rubbing  down  to  a  smooth  sur- 
face with  sand  paper  alone  or  pumice  stone  and 
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water.  The  body  color  is  then  applied,  the 
requisite  number  of  coats  being  determined  by 
the  nature  or  kind  of  color  chosen.  An  opaque 
pigment  will  naturally  call  for  fewer  applica- 
tions than  one  which  is  more  transparent  or  does 
not  possess  good  covering  qualities.  Usually 
three  coats  will  answer,  twenty-four  hours  being 
allowed  between  coats  for  thorough  drying  of 
each.  When  the  last  coat  of  body  color  is  dry 
the  car  is  ready  for  the  lettering  and  striping 
after  which  the  finishing  varnish  is  applied.  The 
lettering  is  always  outlined  by  pounce  patterns 
and  is  worked  in  with  a  brush.  Sometimes  the 
letters  are  only  painted  a  distinctive  color,  at 
other  times  gold,  silver  or  aluminum  leaf  is  used 
which  adheres  to  the  outlined  letter  that  has  pre- 
viously been  marked  in  with  gold  size  japan. 
These  practices  apply  also  to  the  marking  and 
striping. 

Three  coats  of  varnish  are  always  used  with 
forty-eight  hours  between  each.  Then  after  at 
least  seventy-two  hours'  time  allowed  for  final 
complete  drying  the  car  is  ready  for  service. 

In  following  this  general  scheme  of  exterior 
coach  painting  there  are  two  general  methods 
used.  They  are  the  oldest,  called  the  lead  and  oil 
method  and  its  opposite,  in  which  the  use  of  lead 
is  entirely  dispensed  with.  There  are  strong 
advocates  of  both  systems  who  give  both  techni- 
cal and  practical  proofs  of  their  faith.  However 
it  is  sufficient  to  say  that  there  are  good  grounds 
for  using  either  method. 

In  painting  a  car  by  the  lead  and  oil  method  it 
is  first  primed  with  a  mixture  of  '* keg-lead,"  raw 
oil,  turpentine  and  japan  drier,  the  proportions 
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of  each  being  varied  to  suit  the  tastes  and  expe- 
riences of  the  Master  Painter.  After  seventy- 
two  hours  the  second  coat  can  be  api)lied.  It  is 
made  up  of  the  same  ingredients  with  a  little 
coloring  added.  This  coat  recjuires  about  forty- 
eight  hours  to  dry  before  the  puttying  and  glaz- 
ing can  he  done.  Tiie  putty  used  is  naturally  a 
hard  drying  putty.  All  nail  holes  are  well  filled 
with  this,  a  putty  knife  being  used  to  press  it 
into  the  recesses.  A  little  jmtty  is  left  projecting 
above  the  level  of  the  surrounding  surface,  as  an 
allow-auce  for  shrinkage.  In  cases  wiiere  wood 
of  a  resinous  nature  is  used  for  such  places  as 
corner  and  door  i)Osts  an  application  of  a  coat  of 
gum  shellac  dissolved  in  alcohol  is  made  either 
directly  on  the  w^qod  or  over  the  coat  of  priming, 
which  should  have  as  little  oil  in  it  as  jiossible. 
\Vlien  coarse  or  open  grained  w^oods  are  used 
such  as  walnut,  oak  or  ash  a  thin  putty  or  glazing 
is  pressed  or  scraped  into  the  pores  with  a  broad- 
bladed  knife  called  a  French  scraper.  This  is 
ordinarily  done  over  the  second  priming  coat  at 
the  same  time  as  the  puttying  of  the  nail  holes. 
After  about  sixteen  hours  or  when  the  i)utty 
has  hardened,  three  or  four  coats  of  a  surfaeer 
or  ^' rough  stuff"'  are  ai)plied  twenty-four  hours 
apart.  This  ''rough  stuff"  is  a  mixture  which 
must  ))ossess  toughness  and  cohesiveness  to  pre- 
vent cracking.  It  nmst  also  be  hard  and  totally 
non-absoi'bent  of  water,  consequently  it  cannot 
be  porous  in  the  slightest  degree.  Its  constit- 
uents are  selected  according  to  the  jiersonal  ex- 
))erience  of  the  painter  in  (*harge.  Often  a  pre- 
l>ared  compound  can  l)e  advantageously  used.  A 
guide  coat  or  thin  paint  of  some  color  distinct- 
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ively  different  in  shade  from  the  rough  stuff  is 
at  times  used  over  the  last  application  of  rough 
stulV  to  assist  in  locating  the  uneven  spots.  The 
rubbing  down  of  the  rough  stuff  with  pumice 
stone  and  water  is  an  art  which  is  acquired  only 
by  considerable  practice.  It  must  be  carefully 
done  sc  as  to  avoid  scratching  or  rubbing  too 
close.  After  completion  the  car  is  washed  and 
dried  with  chamois  skin.  It  is  then  allowed  to 
dry  off  thoroughly. 

In  order  to  avoid  the  liability  of  accidents  to 
the  work  from  water  being  absorbed  by  the  rough 
stuff'  during  the  process  of  rubbing  down  as  out- 
lined above  a  great  many  painters  use  a  putty 
instead  of  the  coats  of  rough  stuff.  This  is  ap- 
plied with  a  French  scraper  to  all  flat- surfaces. 
All  the  open  grained  wood  is  glazed  at  the  same 
time.  After  drying  for  twenty-four  hours  it  is 
sand  papered  down  smooth. 

The  processes  just  outlined  apply  equally  as 
well  to  the  system  of  painting  when  white  lead  is 
eliminated.  The  primer  and  rough  stuff  are 
mixed  without  the  use  of  white  lead;  they  are 
applied  in  the  same  way  and  are  rubbed  down 
with  pumice  stone  and  water  or  sand  papered 
after  glazing  instead  of  using  rough  stuff  the 
same  as  explained  for  the  lead  and  oil  method. 

Following  the  surfacing  the  body  color  is  ap- 
plied, the  striping  and  lettering  is  done,  wTiich  is 
followed  by  tlie  three  coats  of  finishing  varnish. 

It  ordinarily  takes  about  eighteen  days  to  paint 
the  exterior  of  a  car  when  the  glazing  and  sand 
papering  method  is  followed.  Twenty-eight  days 
is  the  time  required  when  the  rough  stuff  is 
rubbed  down  with  pumice  stone  and  water. 
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The  painting  of  the  interior  of  a  car  is  now 
being  done  in  the  plainest  way.  All  wood  work 
is  finished  in  its  natural  color.  It  is  carefully 
sand  paj)ered  and  dusted  after  which  it  receives 
its  protecting  covering  of  oil  and  varnish.  When 
the  head  lining  is  made  of  veneer  it  is  treated 
the  same  as  the  rest  of  the  interior  wood  finish. 
At  times  it  is  painted  a  flat  color  on  which  some 
simple  gilt  striping  is  done,  after  which  it  is  var- 
nished. If  the  head  lining  is  made  of  cloth  it  has 
to  receive  special  attention.  Tlie  piece  of  cloth 
cut  to  the  proper  size  is  stretched  on  a  frame.  It 
is  then  treated  to  a  paste  filler,  after  which  a 
ground  work  of  a  lead  paint  is  applied.  Some- 
times two  coats  are  used  before  the  design  and 
final  color  is  applied.  After  drying  the  head 
lining  is  then  put  in  place  on  the  car  and  finally 
treated  to  the  finishing  coat  of  varnish. 

The  ends  of  cars  are  usually  damaged  a  great 
deal  by  the  cutting  action  of  the  cinders  from 
the  locomotive.  This  is  especially  the  case  with 
cars  that  are  habitually  run  in  the  train  close  to 
the  locomotive.  As  a  means  of  protecting  the 
paint  covering  as  well  as  the  wood  itself,  the 
ends  are  sometimes  sanded.  This  sanding  con- 
sists in  throwing  a  sharp  fijie  sand  on  the  fresh 
paint  before  it  is  dried.  The  sand  adheres  to 
the  paint  and  thus  forms  a  hard  gritty  covering 
which  is  not  so  susceptible  to  the  action  of  the 
cinders.  Of  course  the  finishing  coats  of  varnish 
are  not  applied  to  this  sanded  portion  of  the  car. 

Tlie  roofs  are  painted  according  to  the  cover- 
ing used.  If  a  canvas  roof  is  used  with  copper 
flashings  the  roof  boards  are  painted  with  a  heavy 
coat  of  white  lead  before  the  canvas  and  copper 
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are  laid.  Then  after  the  canvas  is  fastened  in 
place  another  coat  of  the  white  lead  is  painted 
over  it.  After  this  is  thoroughly  dry  it  is  given 
two  coats  of  a  linseed  oil  mineral  paint,  the  color 
suiting  the  shade  used  on  the  sides.  The  metallic 
j)ortions  of  the  roof  covering  over  the  hoods  at 
each  end  of  the  car  are  usually  sanded  the  same 
as  outlined  above  for  the  ends.  With  tin  roofs, 
the  tin,  after  being  laid  in  place,  is  painted  with 
a  linseed  oil  paint,  ordinarily  three  coats  being 
applied,  the  first  of  which  is  ''flat''  or  very  thin 
and  well  brushed  out. 

The  trucks  of  passenger  cars  do  not  receive  the 
careful  attention  that  the  bodies  do.  This  is  nat- 
ural because  any  attempt  to  make  a  fine  finisli 
would  not  be  justified  on  account  of  the  condi- 
tions of  their  service.  With  the  dust,  dirt  and 
oil  all  over  them  a  paint  covering  is  needed  that 
will  stand  the  service  and  still  have  a  clear  ap- 
l)earance  when  washed  or  rubbed  off.  A  plain 
linseed  oil  and  mineral  paint  is  used,  a  single 
coat  being  applied  after  priming  with  a  lead  and 
mineral  primer.  At  times  the  trucks  are  striped 
for  the  appearance,  a  coat  of  varnish  being 
finally  applied  to  them.  This  same  finish  is  given 
to  the  platforms  and  steps  of  the  car. 

Platform  sills  (if  of  steel  construction),  truss 
rods,  queen  posts,  brake  rigging,  draw  bars  and 
all  exposed  metal  parts  of  the  car  are  painted 
with  an  asphaltum  paint  and  finally  the  steam, 
air  brake  and  air  signal  hose  couplings  are 
painted.  The  first  two  receive  a  coat  of  black 
asphaltum  paint  and  the  last  is  painted  red'  as  a 
distinctive  mark. 
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THE  CAR  SERVICE  DEPARTMENT. 


INTRODUCTION. 


Cabs  and  Men. 

The  Cars  of  a  railroad  are  like  the  pockets  in 
which  men  carry  their  wealth.  If  the  pockets 
are  full,  the  owners  wear  fine  raiment,  live  sump- 
tuously and  wax  fat;  on  the  other  hand  if  empty, 
their  cheeks  are  hollow,  their  coat*  shabby  and 
they  carry  about  with  them,  withal,  a  creaky, 
hungry  cough,  that  suggests  the  undertaker  and 
the  scrap  heap. 

Empty  cars  are  like  an  empty  stomach — they 
afford  no  nourishment  to  the  body.  On  the  other 
hand,  full  cars  like  a  well  nourished  stomach, 
mean  vigorous  life  with  plenty  of  good  red  blood 
coursing  through  the  system;  and  cars,  like  men, 
need  plenty  of  exercise — but  on  full  stomachs. 
Idleness  in  their  case  is  what  idleness  is  to  men 
— waste,  impoverishment,  decay,  premature 
death. 

It  is  the  province  of  those  who  look  after  the 
traffic  of  railroads  to  see  that  loads  are  provided 
for  cars;  and  it  is  the  duty  of  those  who  super- 
vise the  movement  of  equipment  to  see  that  it 
renders  the  maximum  service  with  the  least  out- 
lay and  waste  possible. 

(8) 


CHAPTER  I. 

DiBTRIBUTlON    AND    UsE   OF    CaBS — ThB    CaR  SER- 
VICE Agent. 

The  cars  of  a  railroad  are  the  receptacles  in 
which  its  earnings  are  nourished.  If  delay  oc- 
curs in  tilling  these,  or  the  supply  is  insufficient, 
or  fails  to  nourish  the  system,  the  result  is  a 
breakdown,  loss  of  vital  force,  perhaps  bank* 
ruptcy. 

It  is  with  freight  cars  as  it  is  with  locomotives 
in  regard  to  supply  and  demand.  No  railway 
can  keep  in  the  service  sufficient  vehicles  to  sup- 
ply the  maximum  demand  there  will  be  on 
particular  days,  or  during  the  rush  season  which 
attends  the  business  of  every  carrier.  The  most 
it  can  do  is  to  meet  reasonable  requirements. 
When  business  is  normal  little  diflBculty  is  found 
in  supplying  promptly,  the  demands  of  shippers. 
But  when  business  is  extra  urgent,,  when  the 
public  clamor  for  cars,  then  the  ingenuity  of 
those  in  charge  is  taxed  to  the  utmost  to  meet 
requirements,  and  so  apportion  the  supply  avail- 
able as  to  satisfy  the  reasonable  requirements  of 
the  public  and  gain  the  greatest  revenue  to  the 
carrier  with  the  least  outlay  incident  thereto. 

Railroads  are  built  to  do  business;  to  make 
money,  in  the  main,  by  carrying  passengers  and 
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freight.     Of  the  needs  of  the  passenger  service, 
which,  as  a  rule,  is  of  stable  and  uniform  quan- 
tity, facilities  are  generally   adequate  and  the 
organization  and  disposition  of  the  service  simple 
and  direct  in  consequence.     With  freight^  how* 
ever,  it  is  different.     This  is  ever  an  unknown 
quantity.     The  traffic  department  by  wise  and 
far-reaching  industry,  and  through  the  exercise 
of  tact  and  a  promise  to  protect  patrons  in  the 
handling  of  their  goods,  aids  in  building  up  a 
stable  and  lucrative  business — if,  concurrentJj, 
the  operating  department  is  able  to  meet  the 
needs  of  the  service  with  necessary  cars  and 
motive  power.     If  either  of  these   is  lacking, 
however,  business  is  delayed  and  oftentimes  }o^ 
in  consequence.    This  has  always  been  true  but 
with  increased  competition,  has  become  more  pro- 
nounced;  and  it  may  be  truly  said  that  there  is 
very  little  freight  carried  by  railroads  that  is  not 
competitive;  that  some  other  carrier — by  land 
or  water — is  not  striving   to  gain    or  divert; 
and    will    gain    or    divert    if    able    to    offer 
better   facilities — greater  surety  in   regard  to 
the  movement  of  the  traffic,  and  greater  celerity 
in  handling  it.     There  are  few  situations,  fe^ 
localities  so  isolated  that  shippers  are  compelled 
to  submit  patiently  to  delays  in  supplying  their 
wants.    In  remote  parts  of  the  world  there  may 
be,  indeed  there  are,  localities  where  the  carrier 
may,   with  perfect  reasonableness,    decline  to 
send  a  car  forward  until  there  is  a  full  \o»^f 
whether  it  be  hours  or  days  in  filling.     In  such 
cases  there  is  the  maximum  profit  to  the  carrier. 
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Shippers  understand  the  situation  and  their 
business  is  built  up  to  conform  thereto.  They 
acquiesce  perforce  in  the  rule  that  cars  must  be 
filled,  and  afterwards  will  not  be  hauled  until 
there  are  full  train-loads.  Thus  the  maximum 
train  mile  tonnage  is  assured  the  carrier  to  the 
great  gratification  of  owner  and  manager,  and 
the  no  less  great  shame  and  mortification  of 
managers  of  other  roads  where  traffic  must  meet 
the  instant  wants  of  the  patrons  or  be  lost;  and 
where,  too,  the  result  of  such  futile  operations 
will,  nevertheless,  be  compared  with  the  more 
favored  company — and  very  likely  criticised  un- 
justly because  of  the  relatively  poor  showing. 

Delay  in  moving  freight  represents  loss  to 
manufacturers  and  merchants,  possibly  injury 
to  trade;  and,  so,  quite  likely  its  diversion  to 
some  other  point  of  shipment.  Thus,  if  there  is 
lack  of  effective  service  carriers  may,  and  do, 
lose  business.  It  follows,  therefore,  that  not 
only  must  a  railway  be  supplied  with  necessary 
equipment,  but  those  in  charge  must  exercise 
requisite  skill  in  making  it  available — ^must  meet 
the  emergencies  of  business  that  mean  prosperity 
or  the  reverse.  And  it  needs  no  demonstration 
to  prove  that  a  railroad  company  may  have  suffi- 
cient equipment  to  meet  every  reasonable  re- 
quirement and  yet  be  unable  to  do  so  through 
lax  methods— want  of  system  in  handling  its  cars. 
It  is  not  probable  that  there  are  any  such  cases 
of  genertil  or  aggravated  occuti^ence,  (for  railway 
bompanies  are  ever  wise  in  selecting  tbeif 
Offloen)  but  a  feature  to  be  doniidered  ia  that  t 
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single  failure  to  comprehend  the  situation  and 
meet  it  skillfully,  foretells  loss  as  real  and  palp- 
able as  the  loss  of  a  company's  cash  or  securities 
through  neglect  to  safeguard  the  same. 

It  is  undoubtedly  true  that  with  some  com- 
panies the  movement  of  traffic  requires  the  hand- 
ling of  dead  weight  to  a  greater  extent  than  with 
others.  Fortunate  the  carrier  that  has  a  load  in 
both  directions  for  his  cars;  but  in  every  case  a 
considerable  percentage  of  empty  cars  must  be 
hauled  back  and  forth  to  meet  the  requirements 
of  business.  And  this  is  an  engrossing  feature 
that  invites  and  receives  constant  attention. 
The  official  in  charge  follows  each  individual  car 
with  watchful  solicitude  and  is  quick  to  side- 
track it  for  a  load  at  the  earliest  possible  mo- 
ment. And  when  the  returns  for  the  month  are 
summed  up,  he  notes  with  anxious  brow  the  re- 
lation that  the  mileage  of  empty  cars  bears  to 
the  mileage  of  loaded  cars.  And  if  he  has  added 
somewhat  to  the  latter,  he  is  gratified — and  very 
properly  so — for  it  represents  a  distinct  gain  to 
his  company  in  dollars  and  cents. 

The  handling  and  distribution  of  cars,  even 
where  the  supply  is  abundant,  is  attended  by 
many  embarrassments.  Thus,  in  the  midst  of 
busy  preparations  to  meet  known  or  expected 
wants,  a  washout  or  a  great  storm  will  interrupt 
traffic,  and  so  utterly  disarrange  all  the  plans 
that  have  been  made — ^put  back  the  movement 
of  cars  for  hours,  perhaps  weeks.  Needless  to 
say,  when  such  mishaps  occur  the  officers  of  a 
railroad  are  greatly  annoyed  and,  oftentimes,  un- 
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justly  criticised.  On  the  other  hand,  everything 
else  being  propitious,  there  may  be  a  lack  of  mo- 
tive power,  either  through  some  temporary  de- 
rangement of  the  system  or  absolute  lack  of  en- 
gines to  do  the  business.  Such  contingencies  are 
unavoidable  and  always  will  be.  But  of  these 
vexations  shippers  know  nothing.  Or,  if  the 
matter  is  explained  to  them,  give  the  carrier 
little  indulgence.  Nor  is  it  desirable,  perhaps, 
that  they  should.  Sharp  criticism — continual 
and  urgent  demand  for  accommodation — even 
though  unreasonable,  while  annoying,  neverthe- 
less urges  a  management  to  the  utmost  that  its 
own  conscience  may  be  acquitted  of  blame. 

The  multiplication  of  classes  of  cars  to  meet 
different  kinds  of  traffic  while  it  has  greatly 
fostered  and  increased  the  freight  traffic  of  rail- 
roads, has  added  immensely  to  the  labor  of  ap- 
portioning cars  to  meet  the  varied  wants  that 
these  diverse  vehicles  are  intended  to  serve. 
Thus  it  is  well  known  that  refrigerator  cars  have, 
through  their  adaptability,  created  an  enormous 
traffic  that  did  not,  nor  could  not  exist  without 
them;  and  so  it  is  in  a  lesser  degree,  perhaps,  with 
other  patterns  of  cars.  Naturally  these  cars, 
adapted  to  peculiar  needs,  are  eagerly  sought  by 
shippers  and  oftentimes  when  a  standard  box  or 
flat  car  could  be  made  to  answer.    Nevertheless. 

• 

the  carrier  desires  to  afford  the  customer  exactly 
what  he  wants,  and  it  results  from  the  demand, 
and  the  necessarily  restricted  supply,  that  the 
demand  is  always  in  excess  of  the  supply,  and 
probably  always  will  be.     Naturally  the  car  that 
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a  railroad  company  can  utilize  for  the  greatest 
number  of  purposes  is  the  more  profitable  to  it. 
For  the  cost  to  carriers  in  meeting  demands  for 
special  forms  of  cars  is  greater  than  in  other 
cases,  for  the  reason  that  they  oftentimes  have 
to  be  moved  long  distances  empty  in  order  to 
reach  the  place  where  required.  It  is  true,  that 
because  of  the  peculiar  nature  of  the  freight,  or 
the  greater  amount  that  may  be  thus  handled, 
there  will  be  an  offset  in  revenue,  in  some  de- 
gree, to  this  expense.  But  on  the  other  hand  it 
too  frequently  happens  that  these  special  cars 
have  no  load  except  in  one  direction.  The  char- 
acter of  these  cars  needs  only  to  be  known  to  em- 
phasize this  fact.  Thus  there  is  a  car  specially 
adapted,  with  permanent  coops,  for  live  poultry 
whereby  fowl  may  be  watered  and  fed  and  kept 
apart  in  transit,  and  so  brought  to  market  in 
good  condition;  so,  too,  of  cars  for  horses,  sup- 
plied with  stalls  and  water  facilities;  refrigerator 
cars  for  fruit,  dressed  meg^ts,  vegetables,  beer  and 
similar  perishable  freight.  Now,  while  it  is  true 
that  traffic  thus  handled  may  pay  better  than  or- 
dinary car-lots,  yet  the  handling  of  the  cars  en- 
tails unusual  expense  and  oftentimes  the  supply 
is  out  of  all  proportion  to  the  requirements  of 
the  service.* 

As  a  rule  an  official  known  as  The  Car  Service 
Agent  has  supervision  over  the  freight  cars  of 
railroads.     When  cars  R.re  required  at  any  par- 

*Ainonff  the  forms  elsewhere  herein,  will  be  fouDd  a  "List 
of  Freight  Cars,'*  comprising  the  different  classes  that  are  in 
more  or  less  general  use  by  tne  railroads  of  America. 
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ticular  point  he  is  advised  and  makes  his  disposi- 
tions accordingly.  Great  progress  has  been 
made  in  this  particular  branch  of  the  serrice  in 
the  way  of  systematizing  the  work  so  as  to  pre- 
vent cars  lying  idle,  and  to  otherwise  insure  the 
economical  and  effective  handling  of  equipment. 
Thus,  if  a  car  is  needed  at  any  particular  station 
and  there  is  a  car  available  nearby,  the  Car  Ser- 
vice Agent  has  knowledge  of  both  facts  and  the 
company  is  thus  saved  the  expense  of,  perhaps, 
moving  a  car  from  a  more  distant  point.  He 
not  only  supplies  the  cars  needed  for  traffic,  but 
knows  what  cars  are  most  available  for  the  pur- 
pose. His  duties  are,  consequently,  very  im- 
portant. But  he  is  much  dependent  upon 
others,  especially  division  superintendents,  train 
dispatchers,  train  masters  and  station  agents; 
and  their  hearty  and  intelligent  co-operation  is 
imperatively  necessary  to  make  his  work  all  it 
should  be.  Moreover  if  allowed  the  latitude  that 
the  good  of  the  service  requires  he  will  be  free 
at  all  times  to  investigate  those  cases  where  cars 
are  not  loaded  or  unloaded  promptly  and,  so, 
brought  back  into  the  service  in  the  shortest 
time  possible. 

It  is  apparent  that  good  judgment  and  a  dis- 
cerning mind  must  be  displayed  in  moving  empty 
cars  to  see  that  in  doing  so  they  do  not  pass 
each  other  in  opposite  directions;  in  other  words, 
that  a  nearer  and  more  available  car  is  not  over- 
looked. Every  mile  that  an  empty  car  is 
hauled  represents  a  loss  to  the  carrier.  It  not 
only  fills  up  space  in  the  train^  which  other- 
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wise  might  be  occupied  by  paying  traffic,  but 
the  cost  of  hauling  is  also  to  be  remembered. 
In  order  to  prevent  this  waste  and  secure  prompt 
and  economical  distribution  of  the  equipment,  it 
is  apparent  that  the  Car  Service  Agent  must  be 
in  immediate  touch  with  the  situation  on  every 
part  of  the  road;  and  as  far  in  advance  of  actual 
needs  as  possible.  Thus,  he  is  oftentimes  able  to 
anticipate  the  movement  of  commodities  in 
advance  of  actual  orders  being  given  for  cars; 
and  so  by  judicious  disposition  have  the  equip- 
ment at  the  moment,  near  or  at  the  place  where 
it  is  needed.  This  implies  that  he  is  something 
more  than  a  man  of  routine;  that  he  is  an  organ- 
izer in  fact.  The  situation  requires  that  he 
should  be  a  general,  an  executive,  marshalling 
his  army  of  cars  singly  or  in  numbers,  where 
needed,  and  by  the  shortest  and  most  economical 
route.  To  do  this,  it  is  manifest,  he  must  know 
the  location  of  every  car,  just  what  vehicles  are 
available,  those  that  will  be  available  tomorrow, 
and  the  next  day,  and  so  on,  so  far  as  practicable. 
And  similarly,  where  cars  are  needed,  not  only 
today  but  tomorrow  and  the  day  following,  so 
that  the  equipment  at  disposal  can  be  placed 
where  needed  with  the  least  loss  of  time  and 
power. 

This  is  one  phase  of  the  supervision  of  cars. 
And  on  a  great  raitway — and  all  railways  are 
great — the  territory  to  be  served  is  widely  ex- 
tended and  its  needs  great  and  varied.  Survey- 
ing such  an  extended  field  during  the  ruvsh  of 
business  and  the  conflict  of  interest  as  betweea 
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shippers  and  profitable  and  relatively  non-profit- 
able traffic,  it  is  apparent  that  a  company  may 
make  great  profit  by  the  judicious  handling 
of  its  equipment;  or,  vice  versa,  suffer  great  losses 
through  lack  of  good  judgment  and  promptness. 
And  this  loss  may  be  incurred  without  the  carrier 
being  conscious  of  the  fact  that  it  might  have 
been  avoided.  That  is  to  say,  that  according  to 
the  talent,  industry  and  authority  of  the  Car  Ser- 
vice Agent,  and  the  co-operation  he  receives,  a 
company  will  gain  the  utmost  fruits  of  its  enter- 
prise; or,  if  contrary  conditions  exist,  will  suffer 
losses  impossible  to  estimate,  of  which,  through 
ignorance,  and  evasions,  the  management  of  a 
property  may  never  be  conscious. 

It  is  probable  there  are  few,  if  any,  officers 
of  a  railroad  more  harassed,  more  importuned, 
and  upon  whom  more  difficult  burdens  are  sought 
to  be  laid  every  minute  of  a  busy  season,  than 
the  car  service  agent.  The  traffic  department 
turns  to  him  to  meet  conditions  it  esteems  im- 
perative. Through  it,  and  other  channels,  pat- 
rons cry  aloud,  and  angrily,  for  cars — not  of  a 
uniform  class,  but  differing,  to  meet  particular 
conditions.  Thus  the  Car  Service  Agent  will  be 
notified  today  that  five  hundred  cars  will  be 
required  within  a  week  at  an  elevator  or  group 
of  elevators,  to  move  grain.  This  will  require  a 
particular  kind' of  car.  From  another  point  will 
come  a  demand  for  cattle  cars;  from  another, 
cars  to  move  furniture;  from  another,  coal;  from 
another,  refrigerator  cars  tx3  move  dairy  products; 
from  another,  timber;  and  so  the  orders  wijl 
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multiply,  until  the  needs  exceed  by  hundreds  or 
thousands,  the  cars  available  for  use. 

The  Car  Service  Agent  in  the  discharge  of  hia 
duties  in  placing  cars  is,  among  other  things^ 
called  upon  continually  by  the  agents  of  other 
companies  for  cars  to  meet  inter-road  traffic 
Moreover,  there  will  always  be  more  or  less  cars 
belonging  to  other  companies  on  his  road  to  be 
watched  and  judiciously  used,  or  sent  home  as 
expeditiously  as  possible.  A  company  must  pay 
mileage  on  these  foreign  cars,  or  a  certain  rate 
per  diem;  and  so  use  is  made  of  them  when 
practicable;  or,  if  they  cannot  be  used,  returned 
to  the  owner  with  all  haste.  Thus  he  strives, 
when  a  call  is  made  for  cars  by  local  agents,  to 
load  those  belonging  to  other  companies  with 
traffic  going  to,  or  in  the  direction  of  the  road 
owning  the  same.  Where  such  use  is  practicable 
the  cost  of  hauling  them  empty  is  saved,  and 
instead  of  a  loss  some  advantage  may  be  reaped. 
The  Car  Service  Agent  is,  however,  always  exer- 
cised in  regard  to  such  cars;  to  see  when  they 
have  been  sent  him  on  requisition  or  in  due  course 
of  business  and  that  they  are  loaded  promptly, 
and  sent  on  their  way;  or,  if  they  come  to  him 
with  loads,  that  they  are  promptly  unloaded  and 
disposed  of.  It  is  undoubtedly  true  that  no  com- 
pany desires  that  its  cars  should  be  away  from  its 
home  line  any  longer  than  necessary.  Neither 
mileage  nor  per  diem  adequately  remunerates  it 
for  such  diversion.  Nor  is  it  adequately  compen- 
sated in  those  cases  where  a  fine  is  imposed  on 
the  holding  company  for  delaying  the  return  of 
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a  car.  The  fine  is  a  burden  to  the  delinquent 
and  not  a  salve  to  the  owner.  Because  of  this 
Car  Service  Agents  and  others  cognizant  of  the 
situation  actively  strive  to  keep  their  cars  off 
other  roads  and  to  keep  the  cars  of  other  com- 
panies moving — profitably  if  possible,  but,  in  any 
event,  moving. 

In  distributing  equipment  the  Car  Service 
Agent  endeavors  to  place  cars  that  can  be  used 
for  current  traflSc  when  they  reach  their  destina- 
tion: in  other  words,  to  have  a  load  for  them  both 
ways.  His  efforts  in  this  and  other  directions  are 
aided  and  simplified  by  the  co-operative  energy, 
tact  and  experience  of  his  fellow  operating  officers 
and  the  station  agents  along  the  road.  Much 
ever  depends  on  the  last  named..  If  they  are 
skillful,  alert  and  diplomatic  they  will  succeed  in 
having  cars  loaded  and  unloaded  in  minimum 
time.  If  they  lack  these  qualities  the  reverse 
will  be  the  case,  to  the  great  loss  of  a  company. 
For,  in  this  connection,  it  is  true  here  as  in  the 
case  of  other  fines,  that  the  demurrage  charged 
by  railroad  companies  for  delays  in  loading  or 
removing  freight  do  not  compensate  it  for  the 
loss  it  suffers  from  its  equipment  being  idle  It 
is  merely  a  palliative,  a  device  intended  to  acceU 
erate  the  movement  of  freight;  to  put  pressure 
on  the  shipper  to  act  with  diligence,  though 
nothing  in  any  way  unreasonable  is  asked  of  him. 
This  feature  of  the  service  is  and  has  been  greatly 
facilitated  by  the  creation  of  independent  Car 
Service  and  Weighing  Associations  created  by 
railroad  companies  acting  in  common;  in  other 
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words,  consolidating  their  energies.  It  is  the 
duty  of  the  first  named  to  see  that  a  charge  is 
made  for  demurrage  when  cars  are  not  loaded  or 
unloaded  within  a  specified  time.  An  equally 
important  and  necessary  duty  is  that  performed 
by  the  Weighing  Association's  agents,  who  are 
placed  here  and  there  throughout  the  jurisdiction 
of  the  Association,  to  weigh  cars  in  transit  and 
otherwise  examine  their  contents  to  see  that  the 
carrier  is  not  defrauded  in  regard  to  quantity  or 
the  nature  of  the  freight.  In  reference  to  the 
Car  Service  and  Weighing  Associations  and  their 
usefulness,  it  may  be  said  that  their  creation 
grew  out,  in  part,  of  the  strife  of  carriers  to  out- 
bid competitors  for  business.  Thus,  to  propitiate 
patrons  carriers  sometimes  shut  their  eyes  to 
delays  in  loading  and  removing  freight,  and  even 
in  regard  to  misrepresentations  in  reference  to 
the  quality  or  weight  of  freight.  All  this  has 
been  corrected  through  the  Associations  in 
question,  as  the  managers  and  agents  thereof 
represent  a  group  of  railroads,  as  a  whole, 
and  so  having  no  private  ax  to  grind,  enforce 
tariff  regulations  frankly  and  impartially. 

With  the  multiplication  of  cars  (with  every 
addition  to  the  number  thereof)  greater  and 
wiser  supervision  becomes  necessary.  Otherwise 
chaos  will  reign  and  the  resources  of  a  company 
be  frittered  away  as  the  rain  that  falls  from  a 
roof.  It  may  be  said  of  the  Car  Service  Agent, 
as  it  is  of  every  railway  official,  that  the  greater 
his  talent  and  alertness  and  resourcefulness,  the 
greater  the  respect  that  will  be  paid  him  and 
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the  more  hearty  the  co-operation  he  will  receive 
and,  therefore,  the  more  useful  he  will  be. 

His  power,  within  the  province  of  his  office, 
should  be  commensurate  with  his  responsibilities. 
His  acts  are  founded  upon  accurate  knowledge 
of  the  situation  and  the  needs  of  the  service,  de- 
rived through  returns  and  constant  intercourse 
with  those  interested  in  the  economical  and  ex- 
peditious movement  of  traffic.  To  divide  the 
duty  will  be  to  weaken  the  service.  Only  the 
Car  Service  Agent  commands  the  situation,  not 
only  by  divisions,  but  for  the  road  as  a  whole. 
He  only  is  in  touch  with  every  condition  and 
interest.  And  it  rather  adds  to,  than  lessens, 
his  usefulness  that  he  acts,  more  often  than 
otherwise,  through  division  superintendents ; 
officials,  it  is  needless  to  say,  as  interested  in 
effective  service  as  he.  But  whoever  the  Super- 
intendent designates  to  act  for  him  in  conjunc- 
tion with  the  Car  Service  Agent — whether  in  his, 
the  superintendent's  office,  or  at  the  various 
freight  districts,  stations,  or  points  of  distribu- 
tion— should  be  familiar  with  the  geography  of 
the  road  and  the  proper  routing  of  both  local 
and  foreign  cars.  Concentration  of  authority  and 
responsibility  should  be  enforced  everywhere; 
especially  at  stations.  Here,  either  the  yard- 
master  or  agent  should  be  supreme.  Thus  clash- 
ing will  be  avoided  and  if  the  service  is  ineffec- 
tive it  will  not  arise  from  confusion  attendant 
upon  the  exercise  of  divided  responsibility,  but 
may  be  definitely  located  and  action  taken  ac- 
cordingly.   And  in  reference  to  station  officials 
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it  is  through  them  and  not  through  conductors, 
that  the  movement  of  cars  is  ordered. 

No  empty  car,  it  may  be  said,  should  be  moved 
on  a  road  except  under  orders  from  the  Car  Ser- 
vice Agent ;  and  that  there  may  be  no  confusion 
or  frittering  away  of  resources,  all  requisitions  for 
foreign  cars  should  be  made  by  him.  And  of 
the  movement  of  foreign  cars  on  the  line  (after 
being  unloaded)  that,  also,  should  be  under  his 
supervision,  that  their  direction  may  be  home- 
ward and,  meanwhile,  that  use  may  be  made  of 
them  when  practicable. 

While  it  is  true  that  the  Car  Service  Agent's 
duties  are  restricted,  in  the  main,  to  providing 
vehicles  to  meet  the  wants  of  shippers,  and  other 
fundamental  things  accessory  thereto,  his  sugges- 
tions and  surveillance  should  be  invited  in  all 
things  attending  delay  of  cars  from  whatever 
cause.  And  he  should  be  encouraged  to  watch 
the  daily  mileage  of  cars  on  his  road  with  the 
object  of  ascertaining  whether  the  average  is 
favorable  or  not.  And  in  this  respect  he  will 
be  aided  in  forming  judgment  by  such  compar- 
isons as  he  may  be  able  to  make  with  the  mile- 
age of  cars  on  other  roads.  These  things  har- 
monize naturally  with  the  duties  of  the  Car  Service 
Agent,  whose  particular  office  it  is  to  see  that 
cars  are  effectively  used;  and,  incidentally,  that 
the  greatest  possible  tonnage  is  moved  therein 
without  unnecessary  delays.  For  the  number  of 
empty  cars  at  his  disposal  will  always  depend 
upon  whether  cars  are  fully  loaded  and  are 
handled  with  oelerity.     Every  moment  of  delay 
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after  a  car  is  loaded  pute  off,  by  so  much,  its 
availability  for  handling  new  business. 

All  those  through  whom  the  Car  Service  Agent 
acts  should  be  amenable  to  discipline  by  him. 
For  he  cannot  otherwise  enforce  effective  meas- 
ures in  the  event  of  incompetency  or  neglect  on 
the  part  of  those  upon  whom  the  service  is  de- 
pendent for  the  ef&cient  handling  of  cars.  And 
so,  if  lacking  authority,  he  will  quickly  become 
a  mere  creature  of  routine,  a  clerk,  without  voice 
or  potency. 

It  is  possible,  nay  probable,  that  on  every  road 
there  will  be  more  or  less  traflBc  corresponding 
in  its  regularity  and  scope  to  the  passenger 
service.  And  when  this  is  so  the  equipment 
intended  to  serve  such  business,  will  naturally 
and  without  special  orders  seek  the  point  where 
it  is  needed.  Thus  it  will  be,  perhaps,  in  regard 
to  the  return  of  stock  cars  to  the  places  where 
they  are  loaded;  and,  similarly  too,  in  regard  to 
the  movement  of  coal  cars  to  coal  centers,  and  so 
on.  Moreover,  as  there  are  exceptions  to  every 
rule,  so  there  will  be  emergencies,  as  in  the  case 
of  wrecks  and  the  chance  accumulation  of  cars  in 
congested  districts,  where  the  superintendent,  or 
a  lesser  agent,  must  act  quickly  and  indepen- 
dently of  the  Car  Service  Agent — but  never  with- 
out instantly  advising  him  of  such  action. 

In  the  discharge  of  his  arduous  duties  the  Car 
Service  Agent  will  find  it  necessary  to  keep  a 
careful  record  of  the  cars  of  his  company  in  the 
possession  of  other  lines.  Only  thus  can  he  ex- 
ercise a  necessary  check  on  the  requisitions  of 
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such  companies  for  cars,  or  prevent  unnecessary 
delay  or  improper  use  of  his  company's  equip- 
ment. In  this  way  he  not  only  conserves  the  in- 
terests of  his  own  company  but,  indirectly,  of  the 
other  as  well. 

On  those  lines  where  compensation  for  the  use 
of  cars  is  based  on  mileage,  there  is  no  incentive 
to  hasten  the  return  of  a  car  to  its  owner.  It 
may  be  used  furtively  in  local  business,  or  may 
be  sidetracked  and  left  indefinitely  if  it  is  incon- 
venient to  handle  it.  In  any  event  it  is  not  a 
subject  of  worry  or  expense  to  the  holding  com- 
pany. On  the  other  hand,  what  is  termed  the 
Per  Diem  system  requires  the  payment  of  a  cer- 
tain sum  per  day  for  every  day  that  a  car  of 
another  company  is  held — the  rate  being  greatly 
increased  in  the  shape  of  a  fine,  after  a  stated 
length  of  time.  The  effect  of  this  is,  of  course, 
to  hasten  the  return  of  foreign  cars,  and  in  so  far 
as  this  is  the  case  it  serves  to  lighten  the  harass- 
ing burdens  of  the  Car  Service  Agent. 

The  handling  of  freight,  like  everything  that 
attends  living  and  growing  industries,  is  one  of 
transition.  The  things  that  were  unheard  of  yes- 
terday become  common  today.  Thus,  at  one 
period,  no  special  thought  was  given  tothe  move- 
ment of  freight,  except  particular  classes,  like 
live  stock.  It  was  put  into  a  car  and  sent  for- 
ward, and  under  the  general  rules  of  the  company 
would,  with  other  cars,  find  its  way,  in  due  course, 
to  its  destination.  And  this  is  true  today  with 
much  of  the  freight  that  is  moved.  But  there 
has  grown  up  to  meet  the  needs  of  busineae — 
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accentuated  by  competitive  effort — what  is 
termed  "Time  Freight,'*  a  species  of  traflBc — not 
necessarily  perishable — but  of  special  significance 
in  the  economy  of  the  service.  The  movement 
of  such  freight  is  as  rigidly  fixed  (and  oftentimes 
as  rapid)  as  the  movement  of  passengers.  Within 
the  time  limit  fixed  the  shipper  and  receiver, 
know  within  an  hour  when  the  freight  will  reach 
its  destination.  It  thus  corresponds  to  the  ex- 
press service  in  this  country  and  the  parcel  traffic 
abroad.  And  of  such  importance  is  it  in  the 
operation  of  carriers  and  the  needs  of  merchants 
and  manufacturers  that  whole  warehouses  or  sec- 
tions thereof  are  set  apart  for  their  special  use. 
Thus,  a  car  loaded  by  a  merchant,  or  in  common, 
in  Philadelphia  in  the  afternoon  will  be  unloaded 
la  Pittsburg  the  succeeding  morning;  and  this, 
wifjh  as  much  certainty  as  a  passenger  has  that 
he  will  be  transported  a  given  distance  within  a 
certain  number  of  hours.  Time  freight  is  watched 
throughout  its  journey  by  the  Car  Service  Agent 
and  others  whose  duty  it  is  to  see  that  no  delay 
occurs,  or  if  delay  does  occur,  that  it  is  instantly 
reported  that  action  may  be  taken,  as  in  other 
things  of  urgency  and  importance. 

While  the  affairs  of  railroads  are  generally 
similar,  there  are  always  peculiar  features  to  be 
considered  in  connection  with  each.  These  may 
relate  to  the  geography  of  the  road,  its  traffic, 
it«  equipment,  or  the  peculiar  characteristics  of 
its  officers.  And  of  the  last,  the  prosperity  of  a 
company  it  may  be  truly  said,  is  as  much  affected 
as  by  any  of  the  other  three  things  mentioned. 
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It  consequently  falls  out  because  of  these  diver- 
sities, and  for  other  reasons  not  necessary  to 
particularize,  that  the  methods  in  vogue  on  dif- 
ferent roads  are  not  uniform.  And  of  methods 
it  may  bo  said,  they  are  like  muskets;  they  must 
conform  to  the  strength  of  the  arm  that  holds 
them.  The  system  that  is  admirable  in  the 
hands  of  one  man,  is  ineffective  in  those  of 
another.  All  are  effective  if  effectively  handled. 
Forms,  therefore,  are  not  of  supreme  importance. 
Nevertheless  it  cannot  but  be  true  that  those 
which  accomplish  the  most  comprehensive  ends 
with  the  least  labor  and  greatest  surety,  are  the 
most  valuable.  And  it  is  along  such  lines,  that 
the  various  forms  in  use  by  Car  Service  Agents 
have  grown  up.  These  forms,  so  far  as  it  is 
thought  necessary  to  include  them,  will  be  found 
elsewhere  herein.  They  are  the  mediums 
through  which  the  Car  Service  Agent,  and  others 
working  along  similar  lines,  derive  their  infor- 
mation in  regard  to  the  condition  of  affaira 
From  these  returns  the  Car  Service  Agent  knows 
from  the  reports  of  the  conductors  what  cars  are 
in  transit  and  on  what  trains;  and  from  the  re- 
turns of  agents,  he  is  advised  of  the  cars  at  each 
station,  whether  loaded  or  empty,  the  condition 
of  the  same — if  in  bad  order, — what  cars  are 
needed  to  meet  the  demands  of  shippers,  and 
the  classes  of  cars  needed.  He  has  in  fact  every 
species  of  information  necessary  to  a  perfect 
comprehension  of  the  company's  needs  and  re- 
sources, both  at  home  and  on  other  roads.  These 
returns  will  be  found  exceedingly  interesting 
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and  instructive  to  all  wishing  to  acquire  insight 
or  practical  knowledge  of  the  business  of  handl- 
ing the  freight  cars  of  railroads.  I  am  indebted 
for  these  forms  to  those  immediately  connected 
with  the  car  service  of  railways,  but  more  par- 
ticularly and  especially  to  Mr.  William  P.  Marsh, 
a  veteran  car  service  agent  connected  with  one 
of  the  great  railroads  of  the  country. 

Rules  Ooverning  the  Interchange  and  Joint 
Use  of  Cars  by  Railroad  Companies. 

In  order  that  there  might  be  uniformity  of 
action  by  railroads,  in  the  use  of  the  cars  of 
other  companies,  and  for  other  good  reasons, 
rules  and  regulations  governing  such  use  have 
been  promulgated  by  the  railway  companies 
interested.  These  are  enforced  in  good  faith  on 
the  lines  subscribing  to  the  agreement. 

(NoTC— I  do  not  refer  here  to  tbe  ruled  and  reflrulatloni  of  the  Master  Car 
Builders'  Association,  but  to  others  relating  to  the  common  use  of  oars 
by  carriers.) 

While  these  rules  are  changed  in  minor  par- 
ticulars from  time  to  time,  to  meet  new  condi- 
tions they  are,  in  general  efEect,  as  follows : 

Ist.  Foreifi^  Cars  (that  is  the  cars  of  other  oompanies)  are 
required  to  be  promptly  returned  to  the  home  roaos — and  by 
**  Home  Road  "  is  meant  the  road  which  owns  the  car,  or  upon 
which  the  home  of  the  private  car  is  located. 

Foreign  cars  may  be  properly  used  as  follows : 

!a)  Loaded  to  points  on  or  reached  by  using  the  home  road, 
b)  Loaded  to  intermediate  points  in  the  direction  of  the 
]unctloiiB  at  which  they  were  received. 

(c)  If  returned  empty,  they  should  be  moved  over  the  routes 
by  which  they  were  received. 

Fort iga  MOB  may  bt  fill  iaotar  in  the  dirtetios  opposite  to 
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the  junctions  at  which  they  were  received  for  loads  to  points  on 
or  reached  by  using  the  home  roads,  but  not  otherwise. 

Foreign  cars  must  not  be  sent  empty  to  connecting  roads 
without  the  permission  of  the  owners,  except  for  switching  ser- 
vice. Loaded  or  empty  cars  received  for  switching  service  must 
be  confined  to  switching  limits,  and  returned  to  the  home  or 
the  delivering  road. 

When  empty  foreign  cars  are  delivered  by  one  line  to  a  con- 
nection for  return  loading  via  the  road  making  the  delivery. 
they  must  be  so  loaded  and  returned. 

If  loaded  foreign  cars  on  their  return  movements  are  re- 
consigned  and  such  re  consignments  would  cause  diversions  of 
the  cars,  the  lading  must  be  transferred  under  the  rules  govern- 
ing transfers  at  points  of  diversion,  if  this  can  be  done  without 
injury  to  it,  and  the  cars  must  be  returned  t'o  the  owners  or  to 
the  roads  from  which  they  were  received.  In  case  the  lading  is 
of  such  a  character  that  it  cannot  be  tran.sf erred  without  injury, 
the  cars  may  be  run  through  as  re-consigned,  but  the  facts  of 
the  case  must  be  prompt  ly  reported  to  the  ownera  of  the  cars. 

Cars  shall  be  considered  as  having  been  delivered  to  a  con- 
necting railroad  when  placed  upon  the  track  agreed  upon  and 
designated  as  the  interchange  track  for  such  deliveries,  accom- 
panied or  preceded  by  proper  data  for  forwarding  and  acoepted 
by  the  car  inspector  of  the  receiving  road. 

Unless  otherwise  arranged  between  the  roads  concerned,  the 
receiving  road  shall  be  responsible  for  the  car's  contents  and 
per  diem  after  receipt  of  the  proper  data  for  forwarding  and 
until  they  have  been  accepted  by  its  inspector  or  returned  to  the 
delivering  road. 

Kew  freight  cars  shall  be  stenciled  when  built  with  actual 
light  weight,  date  of  weighing,  and  capacity.  2Steel  cars  shall 
be  re- weighed  and  re  stenciled  within  tne  tii'St  year  thereafter, 
and  wooden  cars  at  the  end  of  the  first  and  second  years. 

All  cars  which  have  received  general  repairs  shall  be  weighed 
and  stenciled,  with  the  actual  weight,  immediately  before  ming 
put  back  into  service. 

Any  car  without  stenciling  shall  be  immediately  weighed  and 
stenciled.  New  weights  of  foreign  cars  shall  be  reportea  to  car 
owners. 

Tlie  maximum  excess  allowed  over  the  marked  capacity  of 
freight  cars  shall  not  exceed  10  per  cent  of  such  marked  capacity. 

The  placing  of  advertisements  or  placards  of  any  kind  by 
shippers  upon  freight  cars  is  prohibited. 


CHAPTER  II. 
List  of  Car  Sebviob  Agents'  Forms. 

In  embodying  the  accompanying  forms  it  is 
not  sought  to  convey  the  idea  that  these  partic- 
ular forms  are  in  use  on  every  road,  or  that  they 
are  better  than  others.  The  same  diversity 
exists  in  this  particular  field  of  industry  that 
does  in  every  other.  Each  company  uses  the 
forms  that,  according  to  its  lights,  are  best 
adapted  to  its  wants.  And  many  of  them  have 
been  aided  in  this  by  careful  inquiry  into  the 
practices  and  forms  used  by  other  companies. 
The  most  that  can  be  said  of  the  accompanying 
forms  is  that  they  have  been  found  to  meet  the 
requirements  of  particular  roads  and  so  have, 
therefore,  a  practical  value.  Their  greatest  use, 
here,  to  the  student,  is  in  the  way  of  illustration. 

The  explanation  of  the  forms  has  been  com- 
piled with  the  same  view — to  aid  those  who  are 
not  practically  familiar  with  the  work  of  super- 
vising the  movement  of  cars.  The  forms  used 
by  the  car  service  agent,  like  all  forms  of  a  like 
nature,  are  his  means  of  focusing  operations — 
aids  in  supervising  and  regulating  his  business. 

C.  S.  1.  THE  LOCAL  FREIGHT  CAR  RECORD. 

C.  S.  2.  FOREIGN  FREIGHT  CAR  RECORD. 

C.  S.  3.  CONDUCTOR'S  REPORT  OF  FREIGHT  TRAIN. 
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C.  S.  4.  REPORT  OF  INTERCHANGE  OF  FREIGHT  CARS 
WITH  OTHER  LINES. 

C.  S.  5.  POSTAL  CARD  NOTICE  TO  OWNER  OF  CAR  OF 
ITS  CARS  DELIVERED  BY  A  FOREIGN  LINE 
TO  ANOTHER  FOREIGN  COMPANY. 

C.  S.    6.    TRACER  FOR  DELAYED  FREIGHT  CARS. 

C.  S.    7.    DAILY  REPORT  OF  FREIGHT  CARS  ON  HAND. 

C.  S.    8.    AGENTS  ORDER  FOR  FREIGHT  CARS. 

C.  S.    9.    FOREIGN  CAR  ORDER. 

C.  S.  10.  TELEGRAPH  NOTICE  TO  AGENTS  OF  FREIGHT 
CARS  BILLED  TO  THEM. 

C.  S.  II.  TELEGRAPH  ORDER  DIRECTING  MOVEMENT 
OF  FREIGHT  CARS. 

C.  S.  12.    NOTICE  OF  ERRORS  AND  OMISSIONS. 

C.  S.  18.    TELEGRAPH  EMPTY  CAR  REPORT. 

C.  S.  14.  SUPERINTENDENT'S  TELEGRAPH  REPORT  OF 
FOREIGN  FREIGHT  CARS  ON  HAND  FOR 
WHICH  THERE  IS  NO  USE. 

C.  S.  15.  SUPERINTENDENT'S  DAILY  TELEGRAPH  RE- 
PORT OF  FREIGHT  CARS  WANTED  AND 
AVAILABLE. 

C.  S.  16.  RECORD  OF  ORDERS  RECEIVED  BY  CAR  SER- 
VICE AGENT  FOR  FREIGHT  CARS. 

C.  S.  17.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  FORWARDED. 

C.  S,  18.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  ENROUTE. 

C.  S.  19.  CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  LEFT  (DELAYED)  ENROUTE. 

C.  S.  20.  AGENT'S  TELEGRAPH  REPORT  OF  DELAYED 
TIME  FREIGHT  FORWARDED. 

a  S.  21.    LIST  OF  FREIGHT  CARS. 
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C.S.1. 

Thb  Local  Freight  Car  Record. 

This  blank  is  used  by  a  railroad  company  for 
the  purpose  of  recording  the  movements  of  its 
freight  cars  on  its  own  (home)  line  and  the  move- 
ments of  its  freight  cars  on  other  (foreign)  lines  as 
well.    Each  page  of  the  record  has  four  sections 
like  the  form  herewith.    The  blank  is  thus  ruled 
to  provide  a  record  of  fifty  cars  to  a  page.      On 
each  side  of  the  page  are  printed  the  two  ending 
figures  of  car  numbers,  the  full  numbers  of  the 
cars — as  illustrated — being  written  in  at  top  of 
each  page.     In  the  first  column  to  the  left  is  en- 
tered the  last  record  in  preceding  book.      At  the 
top  and  bottom  of  the  page  are  printed  the  dates 
of  month.    This  arrangement  enables  the  records 
to  be  entered  in  the  proper  date  column  without 
writing  in  the  dates.  In  explanation  of  this  form, 
a  practical  illustration  is  given:  thus  Car  No.  7102 
was  at  station  No.  43  on  the  15th.    The  book  is 
arranged  to  run  four  months.    At  the  expiration 
of  this  period  a  transfer  into  a  new  record  is  nec- 
essary.    This  form  of  local  record  book  is  in  use 
by  many  railroad  companies  with  perhaps  some 
slight  variations.     The  car  numbers  are  entered 
herein  daily  from  conductors'  reports;  agents'  re- 
ports of  cars  interchanged  with  other  rpads;  and 
reports  from  foreign  roads  of  cars  delivered  to 
other  lines.    Two  kinds  of  ink  are  generally  used ; 
black  to  designate  loaded  cars;  red  to  designate 
empty  cars.    Cars  on  foreign  lines  may  be  entered 
in  black  ink;  some  roads  use  purple  ink  to  record 
cars  that  are  away  from  home. 
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•  as.1. 

FoBsioN  Freight  Cab  Record. 

This  blank  is  used  by  a  company  to  record  the 
movements  of  foreign  freight  cars  in  its  possession. 

Across  the  top  and  bottom  and  center  of  the 
page  are  printed  dates  of  month  to  facilitate 
entries.  To  the  extreme  left  are  columns  pro- 
vided for  car  numbers,  a  column  to  enter  &om 
what  railroad  received,  at  what  station  received, 
date  of  receipt,  location  of  car  (if  transferred 
from  preceding  month's  record)  and  date  of  said 
location.  Thus,  as  an  illustration,  car  4073  was 
received  from  the  Illinois  Central  R.  R.  at  station 
No.  4  on  April  23rd;  it  was  at  station  No.  86 
April  30th,  according  to  the  previous  month's 
record,  and  at  station  No.  350  the  10th  of  the 
current  month. 

This  record  is  intended  to  run  one  month.  At 
the  top  of  the  page  is  entered  the  name  of  the 
road  owning  the  cars,  and  the  month  and  year 
for  which  the  record  is  used.  To  the  side  and 
bottom  margins  may  be  affixed  heavy  paper  tabs 
on  which  the  name  of  the  ovniers  of  the  cars 
may  be  entered.  By  this  means  of  indexing  the 
owner  can  be  located  without  loss  of  time. 

Two  colors  of  ink  are  used;  black  for  entering 
the  movements  of  loaded  cars,  red  for  empty 
cars.  This  form  of  foreign  record  is  used  more 
or  less  generally.  The  system  of  indexing  sug- 
gested is  a  particular  feature  that  it  is  thought 
will  appeal  to  car  service  officers. 
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C.  S.S. 

Conductor's  Report  of  Freight  Train, 

This  form  is  used  by  freight  train  conduc- 
tors in  rendering  a  return  of  freight  cars 
hauled  in  their  trains.  It  is  the  basis — source 
of  information — of  car  records,  forms  1  and  2. 
It  is  consequently  of  the  greatest  importance. 
Its  essential  features,  aside  from  certain  im- 
portant details  relative  to  the  trains,  are  whether 
cars  are  loaded  or  empty,  car  initials,  car 
numbers,  point  billed  from,  point  billed  to, 
where  taken  into  trains,  and  where  left.  In 
addition  to  this  the  weight  of  and  contents  are 
required  for  purpose  of  tonnage  statistics. 

To  facilitate  the  uses  of  the  conductor  s  train 
reports  by  different  departments,  it  can  be  made 
in  duplicate  by  the  insertion  of  a  carbon  sheet. 
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C.  S.4. 

Report  op  Tnterchange  op  Freight  Cars  with 

Other  Lines. 

This  form  of  report  is  to  notify  the  car  serv- 
ice official  of  the  interchange  of  freight  cars 
with  connecting  lines.  It  is  of  great  im- 
portance. It  gives  particulars  of  cars  delivered 
to  the  connecting  lines  and  a  similar  blank  shows 
cars  received  from  connecting  lines*  The  form 
explains  its  particular  details. 

Care  must  be  exercised  by  agents  in  writing 
up  this  report,  for  if  a  car  should  be  omitted  or 
incorrectly  given  it  would  not  harmonize  with 
the  conductor's  report  of  cars  moved,  thus  creat- 
ing confusion  and  necessitating  letters  of  inquiry 
upon  the  part  of  .the  Car  Service  Agent. 


'-  '^       -W.I 
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EEPOET  OF  INTEECHANGE  OF  FREIGHT 
CARS  WITH  OTHER  LINES. 

.SWtlon,  »o._ 
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C.S.4. 


DaILT  UtTIBCHAiraB  RBPOBT 

X  Loaded.    t>,.._ 
-  Empty.     P«>m. 


r  Cabs  Dklitibed  to 


_  "OF  FINAL 
SHIP-  DESTI- 
NATION 


to  BOlEnCB  OF  RAILWAYS, 

C.S.I. 

Postal  Cabd  Notice  to  Owner  of  Car  of  Its  Cars  Delivered 
BY  A  Foreign  Line  to  Another  Foreign  Company. 

junction  report  of  cars  delivered  to  our 

connections. 


^^^m^m  •••«•  •  ••••  «  •  • 


•••••«-••.  I  |J»< 


X  Loaded.      ~Empty. 


(Printed  Signature) 
(Address) 


CAR. 

X 

Dblivvbbd  to 

Full  Initials.                  Number. 

(Full  Initials) 

NOTS.— This  form  is  used  by  foreign  roads  to  notify  owners  of  the  de- 
I  eery  of  their  cars  to  still  other  lines.  It  is  the  source  of  information  from 
vhion  the  record  is  compiled  by  the  owner  of  whereabouls  of  the  oar  on 
foreign  lines. 


BUPBBViaiOir  OF  CAMS.  17 

TRACER  FOR  DELAYED  FREIGHT  CARS. 


OFFICE  CAR  SKBVICB  AGENT. 


J9. 


Agentf. 
DtAf  Sir: 


c4ccording   to  my   recofd_ 
CAf  No* 


arrived  At  your  station  on 

9inee  ^vhich  time  it  fms  not  mo^ftd. 

Please  note  hereon  disposithn  made  of  this  car  and  return  this 
Utter  by  first  train* 


Car  Service  Agent. 

To  the  Car  Ser*hice  Agent f 
Dear  Sir: 

^elo^w  find  disposition  of  equipment  specified  above. 


{.Ifcar  has  been/onuanUd,  give  date,  train  and  destitiation.) 


Agent* 

NoTV.— The  above  is  a  printed  form  of  letter  of  Inquiry  which  is  sent  to 
station  agents  to  secure  dispoBitlon  of  freight  oars  the  moyementof  which  i 

seems  to  be  undul v  detained.  This  blanli  is  also  used  to  secure  information 
regarding  disposition  of  cars  that  have  been  delivered  to  connecting  lines  and 
not  reported;  also  of  cars  moved  by  conductors  and  not  reported.  Through 
its  use  oar  service  officer  traces  and  secures  movement  of  delayed  care. 


38 
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Daily  Report  of  Freight  Cars  on  Hand. 

This  report  must  include  all  freight  cars  at 
the  station  at  the  time  made,  or  on  tracks 
connected  therewith,  over  which  the  agent  has 
jurisdiction.  It  must  be  made  at  3  o'clock  in 
the  afternoon  of  each  day  (Sundays  excepted) 
whether  cars  are  loaded  or  empty,  the  numbers 
being  placed  under  the  proper  heading.  The 
report  must  be  made  in  duplicate,  one  copy  being 
sent  to  the  Division  Superintendent  and  one  to 
the  Car  Service  Agent.  Full  reasons  must  be 
given  for  any  detention  of  cars.  Through  this 
report  those  interested  are  advised  of  the  loca- 
tion of  every  car  on  a  road,  (at  stations  and  on 
sidings)  and  so  are  enabled  to  take  measures  in 
regard  to  the  disposition  of  same.  Full  initials 
of  the  road  owning  the  car  should  be  given  in 
the  first  column.  In  the  column  headed  "  De- 
scription of  Car"  the  following  abbreviations 
will  be  used : 


Long  Box  (34  fl  loogor  or$r) . . .  L.  B. 
Short  Box  (under  84  ft.) .  .S.  B. 

Hay  Cars H.  G» 

Fur  n  iture  Cars  (show  lingth) . .  F.  C. 

Refrigerator B.  F. 

Common  Coal  Long  . .  .C.C.  L. 
Common  Coal  Short . .  .C.C.  S. 
Drop  End  Coal  Cars.  .D.  £.  C. 
Low  Side  Gondola . . . .  L.  S.  G. 


Special  Feed  and  Water .  F.  &  W. 

S  pecial  Feed Feed 

Double  Deck D.  D. 

Short  Single  Deck S.  S.  D. 

Long  Flat L.  F. 

Short  Flat  (under  34  ft.) . .  S.  F. 
Raised  Center  Flat  . .  R.  C.  F. 
Work  Train  Flats. . . .  W.  T.  F. 
Bark  and  Chain  Flats-. .  B.  C.  F. 
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AGENT'S  ORDER  FOR  FREIGHT  CARS. 


Recbivbd  from 


Time  Rbcbived 


Sent  bt 


Received  bt 


From _. -Station _-19_, 

To  Car  Service  Agent 

A.  Order  No. Time  filed. ._. ...M. 

B.  Number  of  cars  wanted 

C.  Initials 

D.  Class  of  cars  wanted-. 

E.  Size  of  cars  wanted 

F.  Where  wanted .— 

G.  To  be  loaded  with _ _ 

H,     Destination  of  load 

I.       Routing  in  full  including 

point  car  leaves  our  rails ^ 


J.      Latest  date  cars  can  be  used 
K.      Remarks: 


Note.— Tb Is  car  order  blank  is  used  by  agents  to  place  orders  for  freight 
cars  for  a  specidc  purpose  and  is  so  arranged  as  to  enable  them  to  specify 
the  kind  of  cars  needed;  destination  of  load;  kind  of  freight  to  be  loaded: 
the  routing,  if  it  leaves  the  rails  of  home  line:  date  on  which  the  car  must  be 
ready  for  loading,  and  so  on,  There  is  also  a  space  provided  for  any  special 
instruoiions  that  the  agent  may  wish  to  give  In  placing  the  order.  If  the 
order  is  sent  by  telegraph  only  the  letters  are  indicated  therein:  as,  say, 
"B'*  would  be  understood  to  mean  "Number  of  cars  wanted,*'  etc. 

The  blank  spaces  at  top  are  filled  up  by  the  telegraph  opfrator. 
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FOREIGN  CAR  ORDER. 


C.  8. 9. 


OFFICE  OF  CAR  SERVICE  AGENT. 


.19 


Oracr lU 


Deliver  us 


Cdirded 


F6  load  with 


Destination 


Route 


Car  Service  Agent. 


Note  — This  blank  Is  used  by  the  car  seryice  agent  as  a  requisition  on 
olher  companies  for  freight  cars  to  load  via  their  lines;  tbat  is  if  he  Is  un- 
able to  pick  up  the  foreign  equipment  he  requires,  on  his  own  road. 
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Cab  Service  Tixegraphic  Code. 

Codes  by  which  information  in  regard  to  the  moTe- 
ment  of  freight  cars  can  be  sent  by  telegn4>h  with  the 
least  deky  and  hibor  are  in  general  use  to  meet  the 
requirement  of  the  car  service  bureaas.  The  following 
is  one  method.  The  principal  stations,  junctions  and 
division  stations  are  designated  by  one  or  more  letters. 
To  each  station  thus  lettered  is  assigned  a  series  of 
numbers  to  be  used  in  numbering  the  way-bills  for  cars 
which  are  to  be  reported  to  the  car  service  agent  en- 
route.  Each  code  station  uses  its  numbers  conseca- 
tively,  commencing  with  the  lowest.  When  the  highest 
number  has  been  reached,  the  agent  commences  anew 
with  the  lowest  number,  and  so  on.  Thus  to  Chicago 
might  be  assigned  the  prefix  ^'CH.";  St.  Louis/ *S.L.''; 
Memphis,  '^M",  with  number  series  1  to  600  each 
inclusive.  Cars  originating  at  Chicago  would  be  known 
as  C.  H.  1,  C.  H.  2,  C.  H.  3,  etc.,  and  so  reported  by 
the  agent  at  Chicago  to  the  Car  Service  Agent  The 
agent^s  report  is  filed  as  a  permanent  record  and  to  it  is 
added  the  movement  of  the  cars  as  they  are  reported  by 
code  stations  enroute.  Cars  way-billed  with  a  code 
letter  and  number  are  reported  to  the  Car  Service  Agent 
by  telegraph  under  their  respective  code  letter  and 
number  only,  no  reference  being  made  to  the  car  initials 
or  numbers.  The  code  letter  indicates  the  forwarding 
station  and  the  number  of  the  car.  Thus,  the  Car 
Service  Agent  can  quickly  refer  to  the  record  and  enter 
thereon  the  progress  of  the  car  from  station  to  station, 
and,  if  need  be,  take  steps  to  remedy  any  delay  that 
occurs.  The  system  effects  a  great  saving  in  telegra{di 
work  and  lessens  the  labor  of  the  Car  Service  .^^eot 
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NOTICE  OF  ERRORS  AND  OMISSIONS. 


OFFICE  CAR  SEKVICE  AGENT. 


/^ 


19 


-•     1  •»»«\ «« 


DEAR  J3JR: 

On  your  Car  Jlepoiii  Form. 


Date : 19. 

your  report 


It  should  be 


You  will  please  make  correction  as  indicated  above  and 
return  this  with  your  reply  without  delay. 

Yours  respectfully, 


Car  Service  Agent. 

Note.— The  above  is  fonn  of  advice  used  by  the  car  service  agent  to 
notify  conductors  and  agents  of  errors  in  their  reports.  By  this  means  con- 
ductors and  agents  correct  errors  in  their  respective  records,  so  that  If  infor- 
qubtioo  Is  asked  of  them  subsequently  they  will  be  able  to  answer  correotly.  i 
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C.S.1S. 

Telegraph  Empty  Car  Report. 

This  is  a  form  of  agents'  daily  telegraph  car 
report  used  on  some  lines.  The  blank  is  arranged 
to  last  one  month.  It  serves  as  a  permanent 
record  and  should  be  carefully  preserved  and  filed 
for  future  referetice.  It  is  similarly  used  by  the 
Chief  Dispatcher  in  recording  the  report;  from  it 
he  compiles  the  condensed  report  to  the  Car 
Service  Agent  for  the  division.  The  information 
in  regard  to  each  class  of  cars  is  grouped  together 
and  to  each  grqup  and  column  is  assigned  a  let- 
ter which  is  used  to  facilitate  transmission. 
Thus,  in  reporting  a  shortage  of  ten  empty  fur- 
niture cars,  all  that  need  be  sent  is  "  V.  A-V-10," 
and  so  on. 

Four  items  are  shown  under  the  several  classes 
of  equipment,  namely:  Shortage  of  empty  cars; 
Surplus  of  empty  cars;  Empty  cars  wanted,  and 
cars  actually  unloading.  With  this  information 
the  division  official  can  make  intelligent  provi- 
sion for  the  needs  of  each  station  on  his  division 
and  at  the  same  time  the  Car  Service  Agent  can 
relieve  a  shortage  on  one  division  from  a  surplus 
that  may  prevail  upon  another  division. 
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O  S.14. 


Superintendent's  Telegraph  Report  of  Foreign 
Freight  Cars  on  Hand  for  Which  Therb  is 
No  Use. 

This  is  a  telegraph  form  for  reporting  foreign 
freight  cars  remaining  on  hand  for  which  do 
home  load  is  obtainable. 

This  report  gives  the  initials  and  numbers  of 
all  foreign  cars.  This  ipformation  is  telegraphed 
to  division  headquarters  daily  by  every  agent 
having  such  cars  on  hand  and  is  there  consoli- 
dated in  one  report.  This  last  is  telegraphed  to 
the  car  service  officer,  who  immediately  examines 
the  same  and  indicates  disposition  to  be  made  of 
cars  thus  reported.  This  he  telegraphs  to  the 
division  headquarters.  In  sending  the  report 
only  the  letters  at  the  head  of  the  columns  are 
used.  Thus  "A"  indicates  the  location  of  the 
car  as  "A'^  Toledo,  "B''  initials,  etc.  By  means 
of  this  report  the  car  service  officer  is  each  day 
advised  of  all  surplus  foreign  cars  on  the  line, 
and  is  thus  enabled  to  move  them  to  points 
where  home  loading  can  be  secured ;  or,  in  event 
there  is  no  load,  to  give  directions  as  to  what 
line  and  via  what  junction  they  shall  be  sent 
home  empty.  An  important  purpose  of  this 
report  is  to  enable  the  car  service  agent  to  hasten 
the  return  of  foreign  equipment  for  which  there 
is  no  use. 


supEsriaioir  of  oars.  49 

C.  S.  14. 

SUPEBINTENDENT'S  TELEGRAPH    REPORT    OF     FOR- 
EIGN FREtCHT  CARS  ON  HAND  FOR  WHICH 
THERE  IS  NO  USE. 

To  Car  Servloa  Agent :  IS . 

Foreign  Prelgbt  Cars  on  hand  Emptjr  «c  S  P.  M. 


When  ceveBurj  u>  use  nevoiid  xlieei  oommfldoo  ii  (In  fine  oolamn)  ullli 

OolumM  B  mod  J  ihould  not  be  &U«d  np, 

ItfnntDra 
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c.  aiSu 

Superintendent's    Dailt    Telegraph    Report    of 
Freight  Cars  Wanted  and  Available. 

This  form  of  telegraph  report  is  made  daily  to 
the  car  service  agent  at  7:30  A.  M.  bj  division  super- 
intendents. It  shows  what  cars  are  needed  and  the 
equipment  on  the  division  that  can  be-applied  thereon. 
The  blank  is  so  arranged  that  all  necessary  information 
can  be  transmitted  by  wire  with  the  minimum  telegraph 
work.  The  different  lengths  of  box  cars^  different 
classes  of  stock  cars  and  different  lengths  of  flat  and 
coal  cars  being  each  represented  by  a  single  letter.  The 
blank  is  subdivided  so  that  spaces  are  provided  for  cars 
wanted;  empty  cars  on  hand;  cars  to  be  unloaded;  cars 
delivered  connecting  divisions;  cars  enroute;  and  cars 
in  special  service.  The  different  subdivisions  are  rep- 
resented by  a  numeral.  Thus^  if  the  superintendent 
wished  to  notify  the  car  service  agent  that  ten  long  box 
cars  were  wanted  at  station  ^'G/'  he  would  telegraph 
*'l-B-10-6.''  Or,  if  he  wished  to  notify  the  car  service 
agent  that  there  were  thirty-three  long  empty  box  cars 
on  hand  at  station  ««Q,"  he  would  telegraph  "2-B  33  Q;'' 
and  so  on  through  the  six  subdivisions.  All  the  receiv- 
ing operator  has  to  do  in  the  first  instance  is  to  enter 
upon  the  blank  the  figure  ^'10''  in  subdivision  <^1"  in 
column  ^'B^'  opposite  station  ^^G."  And  in  the  case  of 
long  box  cars  on  hand  empty  at  station  '^G,"  he  would 
enter  **33"  in  subdivision  "2"  column  *'B''  opposite 
station  «'G.'' 

This  report  indicates  the  car  situation  on  the  various 
divisions  of  a  road  with  the  minimum  of  telegraph 
work,  and  upon  it  the  car  distributor*  greatly  relies  in 
moving  cars  between  divisions,  etc 
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Record  of  Orders   Received   by   Car   Servicb 

AoENT  FOR  Freight  Cars. 

This  form  is  to  record  orders  received  for 
freight  cars.  It  is  bound  in  book  form.  The 
form  shows:  First,  date  of  filing  the  order;  order 
numbers;  where  cars  are  wanted;  number  of 
cars  required;  kind  of  cars — whether  box,  stock, 
furniture,  refrigerator,  and  so  on;  length  of  cars, 
carrying  capacity,  destination,  routing  (if  des- 
tined to  point  beyond  the  home  line);  date  cars 
must  be  at  station  for  loading  and  (if  ordered 
from  connecting  line)  a  column  for  name  of  road 
with  whom  the  order  is  placed.  Space  is  also 
provided  for  recording  numbers  and  initials  of 
cars  furnished  on  each  order. 

Orders  are  numbered  consecutively  and  all 
correspondence  referring  to  each  order  is  kept 
intact  and  filed  for  reference. 

By  means  of  this  record  the  car  service  agent 
is  kept  advised  of  cars  wanted. 

The  record  is  one  of  value  and  is  referred  to 
constantly.  Thus  in  looking  up  the  diversion  of 
foreign  equipment  (furnished  on  orders)  it  is 
possible  to  locate  the  same  at  once  by  this  record 
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AGENTS  TELEGRAPH  REPORT  OF  TIME  FREIGHT  EN^ 

ROUTE. 


Station. 


Date. 


19_ 


The  foUowingr  cars,  Way-billed  TIME  FREIGHT,  passed  this  Station 
(or  were  delivered  Conneciing  Line;  on  date  and  time  given  below: 


Code  Letter  And  Numbers 


Code 
Letter 


B 


Prom 
Lowest 
Number 


To  Highest 
Number 

D 


TiMB 
Arrived 


Time  Left 

or  Delivered 

Connecting 

Line 


M 


M 


M 


M 


M 


G 


u 


M 


Train  - 
Number 


H 


M 


(A). 


.Yardmaster. 


(B). 


.Agent. 


Note.— This  report  Is  sent  by  telegraph  to  the  car  service  agent,  Im- 
mediately after  arrival  and  departtiro  of  cars.  The  form  is  used  for  report- 
inc  by  telegraph  the  passing  of  time  freight  by  agents  at  freight  terminals. 
The  code  letter:  code  number;  arriving  tlmt i  time  of  de^arturt  tsd  ii«m^^ 
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CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME  FREIGHT 

LEFT  (DELAYED)  EN  ROUTE. 

The  following  cars,  way-billed  Timb   Freight,  were  set  out  (left)  at 

Station 

Date 19 


Code  Leti'erand  Numbers 


Code 
Letter 

B 


Prom 
Lowest  No 


To  Higbest 
No. 


By  Train 
No. 


D 


1! 


F 


Re  AS  OH 

(Give  exact  cause  for 
leaving  car) 


G 


.Conductor. 


Train  No.. 


Note.— This  report  is  made  promptly  and  banded  to  the  operator  at  the 
nearest  telegraph  station,  who  should  send  it  at  once  to  the  car  service 
agent,  .a  copy  being  sent  to  the  chief  train  dispatcher  of  the  district  od 
which  cars  were  left.  It  is  used  by  conductors  to  report  to  the  car  service 
agent  time  freight  left  short  of  destination.  It  Is  telegraphed  in  the  con- 
densed form  shown,  nothing  being  transmitted  except  code  letter  and  code 
number,  number  of  train  setting  out  car  and  reason  therefor. 
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C  8. 20 
AGENT'S  TELEGRAPH  REPORT  OF  DELAYED  TIME 

FREIGHT  FORWARDED. 

The  following  cars,  Way-billed  TIME    FREIGHT,   which  have   been 
delayed,  were   forwarded   from Station 

19 


CoDB  Lkttsk  and  Numbers 

Time 
Forwarded 

Code  Iretter 

From 
Lowest 
Number 

To 
Highest 

Number 

B 

C 

D 

F 

• 

1 
1 

1 
1 

1 
1 

I 

• 
> 

1 

1 

M 
il 
M 
M 
M 
M 

M 
M 

Traih 

I^UMBBB 


Q 


(A) 

(B) 


.Yardm  aster 
.Agent 


Note.  —This  form  is  used  by  agents  and  yardmasters  to  advise  the  car 
service  agent  Ity  telegraph  of  the  forwurding  of  delayed  cars  loaded  with 
time  freigbt;  only  tbe  code  letter,  code  number,  time  of  forwarding,  and 
number  of  train  In  wblch  forwarded  is  transmitted.  The  report  aids  tne  oar 
serrico  agent  in  his  supervision  over  time  freight. 
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LIST  OF  FREIGHT  CARS. 


Box 

Car. 

Common  typp. 

It 

11 

Furniture  and  Vehicles. 

If 

i< 

Wooden  Ware. 

It 

II 

Hearse. 

(1 

If 

Ventilated. 

•  c 

11 

Ice. 

4( 

If 

Charcoal. 

11 

11 

Lime. 

Refrigerator 

11 

Common. 

li 

11 

Beer. 

If 

ii 

Dressed  Beef. 

ki 

11 

Dairy  Products. 

11 

ft 

Ventilated  Fruit. 

Stock 

•# 

Common. 

11 

ff 

Double  Decks. 

11 

II 

Single  Deck  Feed  and  Water. 

i< 

It 

Palace  Horse  with  Stalls, 

If 

ft 

Stock    " 

Flat 

fi 

Common. 

It 

11 

Logging. 
Barrel  Racks. 

II 

If 

If 

11 

Machinery. 
Gun  Trucks. 

(1 

If 

If 

11 

Water  Tanks. 

Gondola 

If 

Common. 

ti 

11 

Hopper  Bottom. 

f  1 

<i 

Steel. 

<i 

11 

Drop  Ends. 

Ore 

11 

Iron,  etc. 

Tank 

II 

Oil,  etc. 

Li^e  Poultry 

il 

Ballast 

•  1 

1 1 


II 


Distributers, 
ledger  wood  Rapid  Un  loaders. 
Caboose     Cars. 

"  *'        Stockmen's  Sleepers 

Excavator      ** 
Derrick  and  Wrecking  Cars. 
Pile  Driver 
Ditching 
Side  Dump 
Rotary  Snow  rlow 
Flanger 


CHAPTER    IV. 
Particulars  op  Trains. 

Car  supervision  implies  multiplied  duties  and 
responsibilities.  One  duty  is  that  of  placing  cars 
to  meet  business  needs  with  the  least  haul  and 
inconvenience  to  the  service.  Another  duty  is 
to  see  that  they  reach  their  destination  safely 
and  with  due  diligence.  Another  duty,  and  one 
of  vital  importance,  is  the  effective  operation  of 
trains  as  regards  speed,  load  and  character. 
After  all  is  said,  it  is  from  the  train  car  service 
that  earnings  are  derived,  and  all  operating 
expenses  incidentally  flow.  The  train  is  but  an 
aggregation  of  cars,  and  eflBciency  requires  that 
it  should  be  operated  at  such  rate  of  speed  as  to 
prevent  undue  wear  and  tear  of  equipment  and 
track,  consistent  with  the  needs  of  business. 

It  is  also  of  the  greatest  possible  importance 
in  the  effective  and  economical  operation  of 
railroads  that  trains  should  haul  the  full  com- 
plement of  cars  and  that  these  last  should  have 
full  loads.  That  this  is  not  possible  in  every 
case  we  all  know,  but  every  one  connected  with 
the  service,  nevertheless,  strives  in  every  possible 
way  to  approximate  this  ideal.  And  it  is  not 
too  much  to  say  that  the  measure  of  their  suc- 
cess is  dependent  upon  their  watchfulness  and 
experience  and  a  due  subordination  of  responsi- 
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bility.  In  order  to  accomplish  the  end  sought 
and  to  determine  the  measure  of  success  attained, 
more  or  less  detailed  information — of  a  statisti- 
cal nature — is  required.  Of  the  nature  and  extent 
of  such  statistics  there  will  be  wide  differences 
of  opinion — as  wide  as  the  differences  in  men. 
One  operating  officer  will  require  that  his  per- 
sonal observations  shall  be  supplemented  by 
carefully  collated  returns  of  this  nature.  Another 
will  make  little  use  of  such  data  except  in  aggre- 
gates, depending  more  largely  upon  his  orders 
and  watchfulness  in  enforcing  the  same,  in  refer- 
ence to  the  particulars  of  trains.  And  statistics 
(it  may  be  said  for  the  thousandth  time)  are 
wortihless  except  to  those  who  will  give  them 
the  time  and  study  required  to  understand  their 
import  and  apply  the  lessons  they  teach.  If  men 
will  not  do  this  statistics^  should  not  be  com- 
piled except  as  specifically  called  for:  in  that 
way  much  waste  of  clerical  work  and  stationery 
may  be  avoided. 

Thus  it  seems  the  extent  and  usefulness  of 
statistical  information — in  regard  to  the  opera- 
tion of  trains — depends  on  the  peculiarities  of 
those  in  charge.  But  in  order  to  analyze  the 
transportation  service  of  a  railroad  effectively — 
on  paper  at  least — full  and  accurate  particulars 
of  its  train  service,  (according  to  its  peculiari- 
ties) including  mileage,  cai-s  hauled,  load  car- 
ried, etc.,  may  be  said  to  be  absolutely  essential. 
Such  information,  however,  may  be  subdivided 
indefinitely  according  to  the  ingenuity  of  men 
and  the  use  to  be  made  of  it.    These  subdivisions 
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I  cannot  attempt  to  follow.  But  primary  details 
(fundamental  things — things  useful  to  know) 
relative  to  the  train  service,  it  is  possible  to 
give  ;  and  these  I  summarize  herewith,  without 
further  remarks,  for  the  benefit  of  those  inter- 
ested in  such  matters : 

Total  number  of  freight  trains  run,  eastbound.* 

(Or  northward  as  the  case  may  be.) 

Total  number  of  freight  trains  run,  westbound. 

Total  number  of  freight  trains  run. 

Average  number  of  freight  trains  run  daily,  eastbound. 

Average  numl)er  of  freight  trains  run  daily,  westbound. 

Average  number  of  freight  trains  run  daily. 

Total  number  of  miles  run  by  freight  trains,  eastbound. 

Total  number  of  miles  run  by  freight  trains,  westbound. 

Total  number  of  miles  run  by  freight  trains. 

Average  number  of  miles  run  by  each  freight  train,  eastbound. 

Average  number  of  milos  run  by  each  freight  train,  westbound. 

Average  number  of  miles  run  by  each  freight  train. 

Average  number  of  miles  run  by  each  freight  train  daily,   east- 
bound. 

Average  number  of  miles  run  by  each  freight  train  daily,  west- 
bound. 

Average  number  of  miles  run  by  each  freight  train  daily. 

(Note.— This  iDformatloD  should  be  i?lven  for  the  road  as  a  whole.  But  as 
neither  the  character  of  a  road  nor  the  details  of  Its  operations  are  the 
same  for  all  its  pans,  the  information  in  regard  to  the  mileage  of  freight 
trains  should  be  given  separately  for  each  division  of  a  line,  and— if  cir- 
cumstances require  it — ^for  each  part  of  a  division,  such  as  spurs,  main- 
line, etc.  The  forego! ntc  also  applies  In  regard  to  the  data  specified 
below.  In  other  words,  the  information  should  be  given  for  the  railroad 
as  a  whole,  and  for  such  subdivisions  thereof  as  ths  exigencies  of  the 
property  require.  It  Is  only  by  subdividing  the  service  of  a  railroad  In 
this  way  that  comparisons  of  the  highest  value  are  possible— for  the  rea- 
son that  comparisons  must  be  based  on  similar  conditions.  Thus,  one 
part  of  a  road  may  have  a  light  traffic  with  heavy  grades;  another  heavy 
traffic  with  light  grades,  and  so  on.) 


♦The  number  may  be  for  the  week,  month,  year,  or  for  any 
other  period:  and  the  same  in  regard  to  the  averages  oalled  for 
f  uither  on. 
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Proceeding  with  the  recapitulation  of  Exhibits, 
they  should  show: 

Total  number  of  loaded  freight  cara  hauled  in  trains,  eastbound. 

Total  number  of  loaded  freight  cars  hauled  in  trains,  westbound. 

Total  number  of  loaded  freight  cars  hauled  in  trains. 

Total  number  of  empty  freight  cars  hauled  in  trains,  eastbound. 

Total  number  of  empty  freight  cars  hauled  iii  trains,  westbound. 

Total  number  of  empty  freight  oai-s  hauled  in  trains. 

Total  member  of  all  ireight  cars  hauled  in  traius,  eastbound. 

Total  number  of  all  freight  cars  hauled  in  trains,  westbound. 

Total  number  of  all  freight  cars  hauled  in  trains. 

Average  number  of  loaded  freight  cars  hauled  in  each  train, 
eastbound. 

Average  number  of  loaded  freight  cars  hauled  in  each  train, 
westbound. 

Average  number  of  loaded  freight  cars  hauled  in  each  train: 

Average  number  of  empty  freight  cars  hauled  in  each  train, 
eastbound. 

Average  number  of  empty  freight  cars  hauled  in  each  train, 
westbound. 

Average  number  of  emptv  freight  cars  hauled  in  each  train. 

Average  number  of  all  freight  cars  hauled  in  each  train,  eastbound. 

Average  numberof  all  freightcars  hauledin  each  train,  westbound. 

Average  number  of  ailfreight  cars  hauled  in  each  train. 

Average  number  of  loaded  freight  cars  hauled  in  trains  daily, 
eastbound. 

Average  number  of  loaded  freight  cars  hauled  in  trains  daily, 
westbound. 

Average  number  of  loaded  freight  cars  hauled  in  trains  daily. 

Average  number  of  empty  freight  cars  hauled  in  trains  dally, 
eastbound. 

Average  number  of  empty  freight  cars^  hauled  in  trains  daily, 
f       westbound. 

Average  number  of  empty  freight  cars  hauled  in  trains  daily. 

Average  number  of  all  ireight  cars  hauled  in  trains  daily,  east- 
bound. 

Average  number  of  all  freight  cars  hauled  in  trains  daily,  west- 
bound. 

Average  number  of  all  freight  cars  hauled  in  trains  daily. 

Total  mileage  of  loaded  freight  cars,  eastbound. 

Total  mileage  of  loaded  freight  cai*s,  westbound. 

Total  mileage  of  loaded  freight  cars. 

Total  mileage  of  empty  freight  cars,  eastbound. 

Total  mileage  of  empty  freight  cars,  westbound. 

Total  mileage  of  empty  freight  cars. 

Total  mileage  of  all  freight  cars,  eastbound. 

Total  mileage  of  all  freight  cars,  westbound. 

Total  mileage  of  all  freight  cars. 
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Total  mileaj^e  of  home  freight  ears,  eastbound. 

Total  mileaflre  of  home  freight  cars,  westbound. 

Total  mileage  of  home  freight  cars. 

Total  mileage  of  foreign  freight  cars,  eastbound. 

Total  mileage  of  foreign  freight  cars,  westbound. 

Total  mileage  of  foreign  freight  ears. 

Average  mileage  of  loaded  freight  cars  per  day,  eastbound. 

Average  mileage  of  loaded  freight  ears  per  day,  westbound. 

Average  mileage  of  loaded  freight  cars  per  day. 

Average  mileage  of  empty  freight  cars  per  day,  eastbound. 

Average  mileage  of  empty  freight  cars  per  day,  westbound. 

Average  mileage  of  empty  freight  cars  per  day. 

Average  mileage  of  all  freight  cai*s  per  day,  eastbound. 

Average  mileage  of  all  freight  cars  per  day,  westbound. 

Average  mileage  of  all  freight  cars  per  day. 

Average  mileage  of  home  freight  cars  per  day,  eastbound. 

Average  mileage  of  home  freight  cars  per  day,  westbound. 

Average  mileage  of  home  freight  cars  per  day. 

Average  mileage  of  foreign  freight  cars  per  day,  eastbound. 

Average  mileage  of  foreign  freight  cars  per  day,  westbouud 

Average  mileage  of  foreign  freight  cars  per  day. 

Average  mileage  of  loaded  freight  cars  in  each  train,  eastbound. 

Average  mileage  of  loaded  freight  cars  in  each  train,  westbouud. 

Average  mileage  of  loaded  freight  cars  in  each  train. 

Average  mileage  of  empty  freight  cars  in  each  train,  eastbound. 

Average  mileage  of  empty  freight  cars  in  each  train,  westbound. 

Average  mileage  of  empty  freight  cars  in  each  train. 

Average  mileage  of  all  ireight  cars  in  each  train,  eastbound. 

Average  mileage  of  all  freight  cars  in  each  train,  westbound. 

Average  mileage  of  all  freight  cars  in  each  train. 

Average  mileage  of  home  freight  cars  in  each  train,  eastbound. 

Average  mileage  of  home  freight  cars  in  each  train,  westbound. 

Average  mileage  of  home  freight  cars  in  each  train. 

Average  mileage  of  foreign  freight  cars  in  each  train,  eastbound. 

Average  mileage  of  foreigii  freight  cai*s  in  each  train,  westbound. 

Average  mileage  of  foreign  freight  cars  in  each  train. 

Total  number  of  foreign  freight  cars  in  service  on  the  system. 

Total  number  of  home  freight  cars  in  service  of  foreign  roads. 

Total  number  of  miles  run  oy  foreign  freight  cars  on  the  system. 

Total  number  of  tons  hauled,  eastbound. 

Total  number  of  tons  hauled,  westbound. 

Total  number  of  tons  hauled. 

Average  tonnage — revenue  and  non-revenue — hauled  in  each 

train,  eastlx^und. 
Average  tonnage— revenue  and  non-revenue — hauled  in  each 

train,  westM)und. 
Average  tonnage— revenue  and  non-revenue— hauled  in  each  train. 
Average  revenue  tonnage  hauled  per  car,  eastbound. 
Average  revenue  tonnage  hauled  per  oar,  westbound. 
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Averaffe  revenue  tonnage  hauled  per  car. 

Total  distaDce  revenue  tonns^e  was  hauled  (or — as  it  is  termed 

in  railway  phraseology)  *The  total  number  of  revenae  tons 

carried  one  mile\  eastbound. 
Total  number  of  revenue  tons  carried  one  mile,  westbound. 
Total  number  of  revenue  tons  carried  one  mile. 

Information  in  regard  to  tons  carried  one  mile 
is  necessary  to  ascertain  the  average  rate  per  ton 
per  mile:  information  of  value  as  generally  indi- 
cating the  comparative  character  of  the  traflBc 
and  the  maintenance,  or  otherwise,  of  rates;  and 
therefore  of  importance  in  comparing  different, 
but  generally  similar  periods. 

The  great  value  to  a  management  of  data  along 
the  lines  outlined  above,  for  exercising  a  minute 
supervision  over  operations,  in  the  absence  of 
other  scources  of  information,  cannot  be  overesti- 
mated. It  affords  information  for  analyzing  con- 
ditions and  making  comparisons  along  gener- 
ally similar  lines  that  may  be  made  very  useful 
in  scrutinizing  the  movement  of  cars  and  trains. 

While  the  foregoing  exhibits  will  greatly  aid 
in  watching  the  movement  of  freight  cars  and 
conditions  of  service  generally,  they  are  by  no 
means  complete.  Thus,  instead  of  being  satis- 
fied with  the  gross  tonnage  hauled,  managers  will 
require  it  to  be  classified  as  the  peculiar  traflBc  of 
a  line  suggests.  If  it  is  largely  made  up  of  ores, 
separate  information  will  be  required  for  such 
traflBc;  and  so  in  regard  to  coal,  live-stock,  grain, 
timber,  or  other  classes  of  freight  that  predomi- 
nate and  that  must  necessarily  be  shown  apart 
from  the  balance  in  order  to  make  exhibits  of  any 
value.      I  have  made  little  attempt  except  to 
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show  the  performance  of  cars.  The  management 
of  every  road  will  however  require  not  only  in- 
formation concerning  such  matters,  but  what  the 
cars  contained — Commodity  statements  in  fact, 
showing  the  quantity  of  different  classes  of  freight 
carried  and  the  earnings  derived  therefrom.  Such 
information  is  not  only  interesting  but  exceed- 
ingly valuable,  especially  when  compared  with 
corresponding  periods  indicating,  as  it  will, 
whether  particular  kinds  of  traffic  are  increasing 
or  falling  off:  and  so  I  might  go  on  indefinitely, 
if  necessary,  pointing  out  how  exhibits  of  cars 
and  the  traffic  they  carry  may  be  elaborated  to 
meet  particular  conditions  and  the  varied  re- 
quirements of  different  managers. 

What  I  have  said  in  regard  to  exhibits  for 
traffic  and  equipment  in  the  schedule  given  above, 
refers  wholly  to  Freight.  But  as  a  matter  of 
fact  the  same  information  is  required  by  a  rail- 
way company  in  connection  with  its  Passenger 
service;  and  along  the  same  lines,  as  those  I  have 
specified.  The  differences  are  largely  those  of 
phraseology.  However,  where  there  are  differ- 
ences arising  from  dissimilarity  of  service,  they 
will  suggest  wherein  the  formulas  particularized 
above,  will  require  to  be  changed  or,  perhaps, 
omitted  altogether;  and  so  I  need  not  repeat  a 
second  time,  the  list  already  given  in  detail. 

In  reference  to  the  technical  classification  of 
trains  and,  therefore  measurably,  of  cars — I 
would  respectfully  refer  the  reader  to  the  chapter 
treating  of  such  matters  with  some  considerable 
particularity,  in  another  volume  of  the  series  of 
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"The  Science  of  Railways."  It  is  too  lengthy  to 
be  repeated  here  and  too  involved  to  permit  of 
any  great  abridgment. 

In  reference  to  exhibits  of  every  kind,  it  may 
be  said  in  conclusion,  that  their  necessity,  as  a 
whole  or  in  part,  will  be  governed  by  the  envi- 
ronment  of  each  railroad,  its  organization,  nature 
of  equipment,  character  and  direction  of  traffic, 
and  other  matters  peculiar  to  its  management 
and  operations.  Each  company  will  require 
that  which  seems  essential  to  its  effective  and 
economical  working,  eschewing  those  exhibits 
that  do  not  appear  to  compensate  for  the  clerical 
labor  and  other  expense  that  they  entail. 


CHAPTER  V. 

Demubbagb  and  Storage  Sebyics — Expediting 
THE  Loading  and  Unloading  of  Cars  and 
Removal  of  Freight  from  Platforms  and 
Warehouses. 

A  feature  of  great  importance  connected  with 
the  supervision  of  cars  and  their  effective  use,  is 
the  necessity  there  is  to  enforce  reasonable 
promptness  in  loading  and  unloading  the  same. 
The  cash  value  of  the  freight  cars  of  railroads 
approximates  a  thousand-millions  of  dollars. 
These  vehicles — this  enormous  sum — earn  money 
only  when  in  active  use;  when  the  cars  have 
been  loaded  and  are  on  their  way  to  their  desti- 
nation. For  tariffs  are  based  on  the  haul  (and 
the  stipulated  number  of  hours  for  loading  and 
unloading)  and  make  no  provision  for  the  length 
of  time  patrons  have  possession  of  cars  outside 
of  this  limit.  And  because  of  this,  and  the  dila- 
toriness  of  shippers,  railroad  companies  have 
found  it  necessary  to  enforce  a  demurrage  charge 
in  those  cases  where  unreasonable  time  is  taken 
in  loading  or  unloading. 

The  object  of  the  demurrage  charge  or  fine, 
whatever  it  may  be  called,  is  to  expedite  work 
at  stations.  For  the  charge  of  one  dollar  per 
day  for  delinquencies  in  no  case  covers  what  the 
car  would  earn  if  in  use.     For  this  reason  it  is 

(«7) 
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probable  that  the  rules  and  regulations  at  pres- 
ent enforced  throughout  the  country  in  this 
respect  will  not  be  permanent,  but  that  experi- 
ence and  enlightenment  on  the  subject  will 
tend  to  their  betterment  in  other  directions — to 
the  adoption  in  fact  of  more  equitable  rates  and 
greater  safeguards. 

In  the  controversies  that  have  arisen  between 
carriers  and  the  Government — abetted  by  ship- 
pers— in  regard  to  demurrage  charges,  the  latter 
has  not  insisted  that  such  charges  are  unreasona- 
ble, but  has  claimed  that  the  enforcement  of  them 
through  car  service  associations  was  in  the  nature 
of  a  pool  or  trust,  and  therefore  illegal.  What- 
ever the  outcome  of  the  controversy  may  be,  it 
cannot  affect  the  principle  that  carriers  are  enti- 
tled to  a  fair  rate  of  compensation  for  their  cars 
when  the  users  thereof  are  dilatory  in  loading 
or  unloading  them.  The  same  is  true  in  regard 
to  neglect  of  merchants  and  others  to  remove 
their  property  from  the  warehouses  and  plat- 
forms of  railroads.*  It  cannot  be  too  strongly 
emphasized  that  full  value  is  not  exacted  in  the 
demurrage  charge  for  the  use  of  property.  Its 
enforcement  is  primarily  designed  to  compel 
reasonable  diligence  on  the  part  of  the  patrons 
of  railroads.  Though  there  is  no  reason  and 
can  be  none,  why  railroads  should  not  have  the 
full  earnings  value  of  every  car  detained  beyond 


*Ia  connection  with  this  charge,  however,  the  Statutes  of 
some  of  the  States  do  not  permit  railroads  to  make  a  charge  for 
warehousing— and  thus  the  latter  cannot  oflfer  such  facilities  to 
their  patrons  without  wrong  to  tliemselves. 
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the  necessary  free  time  allowed  for  loading  and 
unloading.  Every  minute  that  the  facilities  of 
a  railroad  company  are  thus  tied  up  full  com- 
pensation may  reasonably  be  exacted.  And  that 
this  right  will  ultimately  be  enforced  seems 
reasonable. 

The  rights  of  railways,  and  the  rights  of  the 
public  who  require  cars — and  are  not  always 
able  to  get  them— demand  that  the  least  possible 
delay  should  occur  in  loading  and  unloading. 
Every  moment  beyond  such  period  lessens  the 
available  equipment  of  a  railroad  and  so  restricts 
the  supply — and,  from  the  standpoint  of  the 
carriers,  lessens  the  just  profits  of  their  business. 
Not  only  the  rights  of  the  carrier,  therefore,  but 
those  of  the  public  as  well  are  dependent  upon 
the  exercise  of  due  diligence  on  the  part  of 
those  who  use  cars.  But  the  interests  of  the 
latter,  and  those  of  the  caj-rier  frequently  clash. 
Shippers  may  and  do  find  it  both  convenient  and 
profitable  to  load  and  unload  cars  at  their  con- 
venience. The  matter  cannot,  therefore,  be  left 
to  their  discretion  without  injustice  to  the  car- 
rier and  th6  tying  up  of  necessary  facilities. 

It  is  mere  selfishness  on  the  part  of  those  who 
use  cars  to  claim  exemption  from  necessary 
rules  and  penalties;  first,  because  of  injustic^e  to 
the  railroads ;  and,  second,  because  it  deprives 
others  of  needed  facilities — for  a  railroad  com- 
pany cannot  keep  in  stock  a  sufficient  supply  of 
cars  to  answer  both  the  purpose  of  transporta- 
tion and  storage.  But  whether  the  regulations 
necessary  to  prevent  this  are  enforced  by  ea-*.U 
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company  for  itself,  or  through  an  agent  acting 
in  common  for  all  matters  little  if  the  principle 
is  recognized  as  just.  And  if  there  is  any  law 
that  prevents  such  enforcement — when  exercised 
along  just  and  equitable  grounds — it  is  unjust 
and  should  be  repealed.  And  it  is  probable  that 
those  who  seek  cover  behind  such  a  law  do  so 
with  the  knowledge  that  if  enforced  through  the 
individual  initiative  of  railroads,  that  the  strife 
among  carriers  for  business  will  open  loop  holes 
through  which  their  patrons  may  hope  to  escape 
any  charge  whatever,  either  for  delay  in  loading 
or  unloading,  or  the  undue  use  of  platforms  and 
warehouses.  There  can  be  no  doubt  that  the 
adoption  of  the  car  service  associations  grew  out 
of  such  strife  among  carriers.* 

Tlie  propriety  and  reasonableness  of  railroads 
enforcing  a  charge  for  delays  in  loading  and 
unloading  cars  has  been  made  so  apparent  by  the 
impartial  enforcement  of  such  regulations  by  the 
associations  in  question,  that  if  they  are  abolished 
carriers — with  the  experience  and  enlightenment 

*Iii  reference  to  the  introduction  of  the  car 'service  associa- 
tions, a  writer  on  the  subjec*^  says: 

**It  was  early  recognized  ljS  a  necessity  that  to  secure  the 
impartial  enforcement  of  these  rules  (demurrage  and  warehouse, 
their  supervision  and  application  would  have  to  be  taken  from 
the  officers  of  the  railways  whose  chief  duty  was  to  secure  traffic, 
and  likewise  from  those  officers  whose  attention  was  so  centered 
upon  the  movement  of  business  in  transit  that  the  reasons  which 
led  to  the  detention  of  cars  at  destination  received  but  secondary 
consideration.  These  causes  led  to  the  establishment  of  inde- 
pendent car  service  organizations  at  the  mor«  important  traffic 
centers,  especiallv  charged  with  the  supervision  of  the  equipment 
at  terminals;  and  to  apply  the  rules  uniformly  upon  all  i^iiroads 
centering  at  such  points.*"* 

The  on  ties  assigned  the»B  associations  were  merely  superri* 
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they  have  had — will  be  able,  by  individual  effort, 
to  secure  the  same  results.  It  would  be  folly  to 
assume  otherwise;  that  the  experience  and  talent 
of  the  officers  of  railroads  are  not  sufficient  to 
meet  such  an  emergency.  It  may  be  assumed 
therefore  that  reasonable  charges  for  demurrage 
and  warehousing  have  come  to  stay,  and  that 
nothing  can  permanently  interfere  with  their 
just  and  active  enforcement. 

It  may  be  said  truly  that  the  rates  enforced 
for  demurrage  and  storage  are  not  based  on  the 
arbitrary  dictum  of  the  carrier,  but  in  all  cases 
bear  just  relation  to  the  nature  of  the  traffic  and 
the  value  of  the  equipment — though,  in  no  case, 
as  I  have  stated,  is  the  compensation  adequate. 
Thus  in  the  case  of  demurrage  it  is  shown  by  the 
Interstate  Commerce  Commission  that  the  earn- 
ings of  a  freight  car  exceed  two  dollars  per  day 
when  in  service,  w^hile  the  charge  for  demurrage 
enforced  by  the  carrier  does  not  generally  exceed 
one-dollar  per  day.  The  loss  entailed  by  the 
carrier  he  will  suffer  so  long  as  he  does  not 
charge  a  rate  commensurate  with  the  earning 

sory;  to  see  that  there  was  no  discrimination  exercised  in  favor 
of  particular  shippera.  it  was  their  duty  to  see  that  the  rates 
were  uniform  at  particular  centers  ani  uniformly  enforced. 
Moreover,  they  were  entrusted  with  the  duty  of  seeing  that  no 
injustice  was  done  to  the  patrons  of  any  railroad;  or,  in  the 
event  there  had  been,  they  were  empowered  and  directed  to 
correct  it.  The  accounting  connected  with  the  associations  was 
(lone  by  the  railroad  companies,  each  company  making  its  re- 
ports and  collecting  the  revenues  within  its  own  territory. 

However,  if  through  any  cause  the  car  service  associations 
cease  to  exist  because  of  Government  prohibition  or  otherwise, 
the  machinery  operated  by  them  may  be  operated— although 
perhaps  not  as  effectively— dir9«tly  by  the  employes  qI  tl»« 
railroad  eompaaies  concerncH^/ 
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capacity  of  the  vehicle,  when  in  use,  less  its  wear 
and  tear.  Nor  are  there  any  just  grounds  for 
the  claim  that  shippers  should  not  be  charged 
more  per  day  for  demurrage  than  railway  com- 
panies enforce  between  each  other  for  the  use  of 
their  cars.  In  the  former  case  there  is  no  recip- 
rocal accommodation  while  in  the  latter  railroads 
use  each  others  cars  in  common,  and  so  derive  a 
mutual  benefit — ^the  intent  of  the  charge  between 
railroads  being  mainly  to  prevent  the  user  of  a 
car  allowing  it  to  lie  idle  and  so  out  of  service 
rather  than  go  to  the  expense  of  returning  it  to 
the  owner. 

With  this  explanation  I  subjoin  the  accom- 
panying regulations  regarding  demurrage  and 
warehousing  without  comment,  it  being  under- 
stood that  while  they  are  actually  in  force  today 
at  great  railway  centers,  they  are  inserted  here 
as  suggestive  rather  than  being  final  and  conclu- 
sive. For  it  is  to  be  said  of  these  rules,  as  of  all 
others  connected  with  railroads,  that  conditions 
govern;  and  so  these  regulations  may  be  con- 
sidered illustrative  merely — as  defining  the  rights 
of  railroads  under  certain  conditions — rather  than 
authoritative. 

All  freight  in  carloads  shall  be  subject  to  car 
service  charges,  and  all  freight  held  in  railroad 
warehouses  or  on  platforms  shall  be  subject  to 
storage  charges,  in  accordance  with  the  following 
regulations: 

Forty-eight  hours  will  be  allowed  for  the  load- 
ing or  unloading  of  cars. 

When  the  same  car  is  re-loaded,  ninety-si^ 
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hours  will  be  allowed  for  unloading  and  reload- 
ing. 

Forty-eight  hours  free  time  will  be  allowed  on 
storage  tracks  of  railroads  bringing  cars  into  the 
territory  covered  by  these  rules  for  placing  of  re- 
consignment  or  switching  orders,  but  this  will 
not  ai^ply  when  cars  are  moved  from  one  delivery 
track  to  another  for  accommodation  of  consignees. 

Time  will  be  computed  from  first  6  p.  m.  after 
arrival,  when  cars  are  held  for  orders,  and  from 
first  6  p.  M.  after  placing  on  delivery  tracks  when 
held  for  loading  or  unloading,  except  as  herein- 
after provided. 

(Note.— The  rules  for  computing  time  vary  somewhat  in  different  localities. 
Thus  in  one  section  the  charge  is  from  12  o'clock  noon  on  cars  arriving 
during  the  forenoon;  and  from  7  the  following  day  if  they  arrive  after 
12  o'clock  nooQ.) 

In  computing  time,  Sundays  and  the  following 
holidays  are  exempted:  New  Year's  Day,  Lin- 
coln's Birthday,  Washington's  Birthday,  Decora- 
tion Day,  Fourth  of  July,  Labor  Day,  Thanksgiving 
Day,  Christmas  Day,  and  all  general  and  muni- 
cipal election  days.  When  a  legal  holiday  falls  on 
Sunday,  the  following  Monday  will  be  exempted. 

Cars  containing  grain  in  bulk  will  be  allowed 
forty-eight  hours  free  time  for  disposition  from 
12  o'clock  noon  of  the  day  of  arrival,  provided 
the  grain  is  subject  to  inspection  and  is  inspected 
before  10  o'clock  a.  m.  of  that  day.  If  inspection 
is  made  after  10  a.  m.,  car  service  will  begin  forty- 
eight  hours  from  12  o'clock  noon  of  the  following 
day. 

Grain  ordered  to  elevators  located  on  tracks  of 
the  railroads  bringing  the  cars  into  the  territory 
covered  by  these  rules  will  be  held  ten  days  free 
of  car  service  from  first  6  p.  m.  after  orders  are 
filed  with  local  agent. 
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Grain  from  connecting  lines  consigned  or 
ordered  to  elevators,  will  be  held  10  days  free  of 
car  service  from  6  p.  m.  of  date  of  receipt  by  the 
railroad  delivering  to  elevatoi. 

Grain  from  connecting  lines  held  for  disposi- 
tion will  be  allowed  forty-eight  hours  free  time 
from  first  6  p.  m.  after  receipt  of  cars  by  second- 
ary line  for  the  placing  of  final  billing  directions 
with  billing  agent. 

Grain  loaded  at  elevators  will  be  allowed  forty- 
eight  hours  free  time  from  first  6  p.  m.  after  cars 
are  loaded,  for  placing  billing  directions  with 
billing  agent. 

(Note.— In  one  locality  no  charge  Ls  made  on  grain  for  delivery  at  public 
elevators;  but  wben  it  is  beld  out  of  elevators  by  order  of  shipper  or 
consignee,  it  is  subject  to  the  same  rules  as  other  freight) 

Cars  loaded  with  baled  hay  and  straw,  will  be 
allowed  forty-eight  hours  free  time  from  first  7 
A.  M.  after  being  placed  on  track  in  delivery  yard, 
for  the  placing  or  orders.  Forty-eight  hours  addi- 
tional free  time  will  be  allowed  for  unloading, 
computing  time  from  first  6  p.  m.  after  order  is 
filed  at  local  ofiice. 

Cars  loaded  with  coal  and  coke  may  be  held  on 
storage  tracks  of  the  railroads  bringing  cars  into 
the  territory  covered  by  these  rules  for  a  period 
of  seven  (7)  days  free  time  for  disposition. 

(NOTi:— Seven  da>s  free  time  is  allowed  for  disposition  of  coal  sind  coke  to 
insure  a  supply  of  fuel  ui  all  times  in  the  large  cities  and  manufacturing 
centers,  and  to  providi^  for  irregularities  lu  transit  incident  to  low  class 
freight  moving  long  distuDces  The  rule  is  so  worded  tnat  seven  days  is 
the  maximum  time  as  roads  that  originate  coal  at  short  distances  do  not 
find  it  a<  visable  to  allow  tbe  full  seven  days.  In  another  place  cars 
loaded  with  coal  and  coke  may  be  held  on  storage  tracks  seventy-two 
hours;  and  afterwards  forty  eight  hours  on  unloading  tracks  before 
demurnipe  is  aMses.'-'ed;  the  same  rule  applies  to  bulk  salt,  lime,  ore,  and 
fluxing  materials.) 

Cars  loaded  with  freight  in  bond  will  be  allowed 
forty-eight  hours  free  time  for  unloading  after 
release  by  United  States  Customs  officer. 


SUPERVISTOX  OF  CARS.  75 

Cars  containing  freight  held  for  billing,  mill- 
ing, shelling,  cleaning,  sacking,  or  for  change  of 
load  by  owner  or  his  agent,  will  be  subject  to  car 
service  if  held  in  excess  of  forty-eight  hours,  and 
if  such  shipments  are  transferred  to  other  cars, 
the  charge  will  continue  on  cars  to  which  trans- 
fer is  made,  and  must  be  collected  or  billed  as 
cash  advances. 

Cars  billed  to  order,  when  held  for  bills  of  lad- 
ing or  instructions  are  subject  to  car  service 
charges  at  the  expiration  of  forty-eight  hours 
from  arrival,  and  car  service  must  be  collected 
before  delivery  of  the  freight. 

When  cars  are  held  for  payment  of  freight 
charges,  car  service  will  be  assessed  at  the  expira- 
tion of  forty-eight  hours  from  arrival. 

Cars  must  not  be  held  back  from,  or  outside 
of,  place  to  which  they  are  consigned,  for  the 
purpose  of  evading  car  service  charges.  When 
cars  are  held  by  reason  of  consignee  not  being 
ready  to  receive  them,  the  agent  shall  include 
such  cars  in  his  car  service  report,  and  demurrage 
shall  be  charged  thereon  as  provided  in  the  rules. 

When  any  consignee  is  unable  to  receive  freight 
or  to  unloaa  cars,  and,  for  that  reason,  the  deliv- 
ering line  refuses  to  receive  cars  from  connecting 
lines  consigned  to  such  consignee,  the  agent  or 
such  connecting  line  or  lines  holding  cars  for 
such  consignee  shall  immediately  notify  the  con- 
signor or  consignee  of  the  cars  so  held,  and  of  the 
inability  to  forward  or  deliver  the  same,  and  shall 
charge  car  service,  if  delivery  cannot  be  effected 
withm  free  time  allowed  for  reconsignment. 

At  the  expiration  of  free  time  (i.  e.,  the  time 
allowed  the  patron  by  a  company  to  load  or  un- 
load a  car)  a  charge  of  one  dollar  per  carper  day, 
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or  fraction  thereof,  must  be  collected  for  deten- 
tion of  all  cars  held  for  loading  or  unloading,  oi 
subject  to  order  of  consignors,  consignees  or  theii 
agents. 

When  both  cars  and  tracks  on  which  cars  are 
held  are  owned  by  the  same  party,  not  a  railroad 
company,  no  charge  will  be  made;  but  when 
private  cars  are  detained  on  tracks  of  other  firms 
or  individuals,  or  on  tracks  belonging  to  or  oper- 
ated by  railroads  within  the  territory  covered  by 
these  rules  and  subscribing  thereto,  the  estab- 
lished charge  shall  apply. 

Storage  will  be  charged  when  freight  unloaded 
at  railroad  w^arehouses  or  platforms  is  not  removed 
by  consignee  w^ithin  forty-eight  hours  from  first 
6  p.  M.  after  cars  are  unloaded. 

Freight  in  cari^  placed  on  delivery  tracks  and 
subsequently  sent  to  railroad  warehousesKor  plat- 
forms, is  subject  to  car  service  rules  while  on 
delivery  tracks,  and  storage  rules  after  cars  are 
unloaded  at  warehouses  or  platforms. 

Freight  upon  which  the  free  time  has  expired 
while  on  delivery  track,  and  subsequently  sent 
to  warehouses  or  platforms,  shall  be  subject  to 
storage  charge  immediately  when  unloaded  at 
warehouses  or  platforms. 

Freight  received  for  shipment  at  railroad  ware- 
houses or  platforms  will  be  charged  storage,  if 
held  more  than  forty-eight  hours  from  first  6 
p.  M.  after  receipt,  to  complete  a  shipment  or  for 
forwarding  directions. 

When  freight  is  held  in  railroad  warehouses  or 
on  platforms  in  excess  of  free  time,  charge  will 
be  made  for  storage  at  the  rate  of  five  cents  per 
ton  per  day. 

Any  fractional  part  of  two  thousand  pounds 
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will  be  computed  as  a  ton,  and  any  fractional 
part  of  twenty-four  hours  will  be  computed  as 
a  day. 

A  minimum  storage  cnarge  of  five  cents  per 
day  will  be  made  on  each  consignment  of  freight 
of  less  than  two  thousand  pounds. 

(NOTB.— Storage  rules,  It  may  be  said,  are  neoessary  to  tbe  fair  and  Impar- 
tial application  of  the  car  service  rules;  also,  to  prevent  congestion  at 
freight  houses,  by  enforcing  prompt  removal  of  freight.) 

Cars  containing  freight  to  be  delivered  from 
track  warehouses  or  platforms,  shall  be  switched 
immediately  on  arrival,  or  as  soon  thereafter  as 
the  usual  routine  of  yard  work  will  permit. 

The  delivery  of  cars  consigned,  or  ordered,  to 
private  tracks  or  designated  public  delivery 
tracks,  shall  be  considered  to  have  been  effected 
when  such  cars  have  been  placed  on  the  tracks 
designated,  or,  if  such  tracks  be  full,  when  the 
road  offering  the  cars  would  have  made  delivery 
had  the  condition  of  such  tracks  permitted. 

Agents  must  collect  car  service  charges  regard- 
less of  the  stfitte  of  the  weather,  unless  exemption 
is  authorized  by  the  oflBcial  having  the  disposition 
of  such  matters. 

Live  stock  and  material  belonging  to  the  rail- 
road shall  be  exempt  from  car  service  rules,  and 
shall  not  be  included  in  reports. 

Car  service  (demurrage)  and  storage  charges 
must  be  collected  in  the  same  manner  and  with 
the  same  regularity  and  promptness  as  transpor- 
tation or  switching  charges. 

Freight  upon  which  car  service  or  storage 
charges  have  accrued  shall  not  be  removed  from 
the  railroad  company's  premises  until  the  charges 
thereon  have  been  paid.  When  consignors  or 
consignees  refuse  to  pay,  agent  will  hold  freight 
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until  payment  is  made  and  assess  regular  charges 
until  the  freight  is  removed ;  or,  at  his  option,  he 
may  send  freight  to  a  public  warehouse  or  yard, 
where  the  same  must  be  held  subject  to  storage 
charges,  in  addition  to  all  other  charges. 

Wnen  cars  are  detained  on  private  tracks  be- 
yond the  free  time  for  loading  or  unloading,  and 
payment  of  car  service  charges  is  refused,  agents 
must,  after  giving  five  days'  notice,  decline  to 
switch  cars  to  private  tracks  of  such  parties;  and 
thereafter  tender  freight  from  public  team  tracks, 
and  collect  freight  charges  before  delivery,  until 
satisfactory  guarantee  is  given  that  the  car  ser- 
vice rules  will  be  complied  with;  the  official  in 
charge  of  such  matters  must  be  promptly  advised 
of  such  action. 

When  grain  is  held  for  an  elevator  in  excess  of 
free  time,  car  service  charges  must  be  collected 
from  the  elevator. 

Car  service  charges  due  for  detention  of  cars 
ordered  to  connecting  lines  within  the  switching 
limits  of  the  territory  covered  by  these  rules  shall 
be  collected  by  the  agent  of  the  forwarding  line. 
When  cars  are  ordered  or  destined  to  points  be- 
yond switching  limits,  the  agent,  at  his  option, 
can  collect  from  shipper  or  consignee,  or  let  the 
charges  follow  as  adVances. 

All  claims  for  relief  from,  or  refund  of  charges 
collected  under  these  rules,  and  all  other  claims 
shall  be  referred  with  full  explanations  to  the 
oflBcial  in  charge  of  demurrage  and  storage  ser- 
vice. 

Agents  of  railroads  must  make  and  send  to  the 
official  in  charge  of  demurrage  and  storage  a 
record  of  all  freight  subject  to  car  service  and 
storage  rules,  oa  such  forms  ai^d  in  such  manner 
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as  may  from  time  to  time  be  prescribed,  and  give 
such  other  information  in  relation  to  car  service 
and  storage  as  may  be  required. 

The  foregoing  rules  are  complete  in  them- 
selves. Usages,  however,  differ  according  to 
conditions  and  measures.  Thus,  at  one  point 
two  cents  per  cwt.  will  be  charged  for  storage 
on  potatoes,  apples  and  other  similar  products 
for  the  first  week,  and  three-fourths  of  a  cent  for 
each  succeeding  week  or  fraction  thereof;  on 
canned  goods,  sugar,  and  other  specified  articles, 
the  rate  will  be  one  and  one-half  cents  per  cwt.  for 
the  first  week,  and  so  on.  Anotheif  group  of  rail- 
ways will  charge  one  cent  per  cwt.  on  all  classes 
of  freight  with  a  minimum  of  ten  cents  for  any 
one  consignment,  and  a  maximum  therefor  of 
one  dollar  per  day.  Still  another  group  will — 
because  of  lack  of  facilities — make  it  a  rule  to 
deliver  all  packages  of  freight  at  a  public  ware- 
house at  the  expiration  of  free  time  allowed  con- 
signees. In  all  cases  however  the  charge  is 
along  well  considered  lines  and  is  both  reason- 
able and  proper. 

In  the  enforcement  of  the  regulations  govern- 
ing demurrage  and  storage  charges,  careful  pro- 
vision is  made  to  prevent  injustice  being  done 
to  the  patrons  of  railways,  such  as  a  charge  for 
detentions  for  which  they  are  not  responsible. 
Reasonable  concessions  are  also  made  in  regard 
to  time  allowed  for  loading  and  unloading  par- 
ticular classes  of  freight.  In  every  case  the 
carrier  is  quick  to  accord  relief  where  an  unjust 
charge  has  been  made. 


80  SCIENCE  OF  RAILWAT8, 

Prior  to  the  arbitrary  enforcement  of  demur- 
rage and  stord,ge  charges  an  intolerable  misuse  of 
freight  cars  prevailed.  Consignees,  with  no  other 
place  of  business  than  a  desk,  perhaps,  would 
receive  freight  in  car-lots  and  upon  its  arrival, 
failing  to  find  a  customer,  would  hold  the  cars 
on  the  track  until  they  were  able  to  dispose  of 
the  freight.  Or,  after  exhausting  the  patience 
of  one  carrier,  would,  upon  payment  of  a  small 
switching  charge,  move  the  car  to  the  tracks  of 
another  company  and  so  repeat  the  delinquency. 
It  often  fell  out  in  the  case  of  delays,  that  the 
contents  of  the  car  would  so  depreciate  in  value 
that  the  railroads  could  not  realize,  by  enforced 
sales,  sufficient  to  pay  their  just  charges.  Buy- 
ers, emulous  of  gain,  would  order  large  supplies 
in  order  to  take  advantage  of  a  favorable  market 
and,  on  arrival  of  the  goods,  owing  to  lack  of 
storage  facilities,  would  leave  the  freight  on  the 
tracks,  or  in  the  warehouses  of  the  company.  A 
very  large  percentage  of  the  freight  received  by 
carriers  at  large  centers,  is  deliverable  in  car  lots 
upon  the  tracks  of  other  companies.  Prior  to 
the  enforcement  of  fixed  regulations  governing 
demurrage  a  serious  condition  confronted  the 
owners  of  cars  passing  to  connecting  lines.  Thus, 
a  car  owned  by  the  Erie  would  be  switched  to 
the  track  of  another  road  having  a  correspond- 
ing terminal,  with  the  result  that  there  being  no 
arbitrary  rule  in  regard  to  the  return  of  the  car, 
it  would  fall  out  that  the  Erie  would  be,  little 
by  little,  divested  in  this  way  of  its  rolling,  stock 
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and  so  unable  to  afford  accommodations  to  its 
patrons. 

In  conclusion  it  may  be  said  in  regard  to  the 
enforcement  of  arbitrary  regulations  governing 
demurrage,  that  in  1888,  prior  to  such  enforce- 
ment, the  average  detention  of  a  car  by  patrons, 
was  live  days.  In  1903,  after  fifteen  years  of 
definite  enforcement  of  such  rules,  the  average 
was  reduced  to  1.69  days  per  car.  This  gain — 
on  the  basis  of  the  freight  car  equipment  of 
railroads — was  equal  to  an  addition  of  315,923 
cars  to  the  equipment  of  American  railways,  and 
to  that  extent  afforded  those  who  use  freight 
cars  that  additional  accommodation  over  old 
conditions.  From  whatever  point  viewed  the 
due  enforcement  of  demurrage  charges  may  be 
said  to  be  a  public  and  private  necessity ;  it  less- 
ens waste  of  needed  facilities  and  in  a  measure 
protects  the  just  rights  of  the  carrier. 


CHAPTER   VI. 

Forms  Used  in  Supeevisino  and  Administering 
THE  Demurrage  and  Storage  Service. 

NOTB.— The  accompanying  blanks  fully  explain  their  purpose  and  how  com- 
piled. They  are  adaptations  of  those  found  to  be  of  practical  uiillty  and 
are  available  without  any  change  whatever  for  use  by  Car  Service  assoc- 
iations, or  directly,  by  a  railroad  company,  if  it  desires  to  enforce  its 
demurrage  and  storage  charges  through  its  own  officers  and  employes. 


STATION  RECORD  OF  CARS  SUBJECT  TO  CAR 
SERVICE. 

AGENT  8  DAILY  REPORT  OF  CARS  RECEIVED, 
ordered,  PLACED  AND  RELEASED. 

NOTICE  TO  AGENT  OF  ERRORS  AND  OMIS- 
SIONS IN  HIS  DAILY  CAR  SERVICE  REPORT. 

HEADQUARTERS  RECORD  OF  CAR  SERVICE. 

AGENT'S  WEEKLY  STATEMENT  OF  CAR  SERr 
VICE  CHARGEvS  COLLECTED. 

AGENT'S  MONTHLY  STATEMENT  OF  UNCOL- 
LECTED CAR  SERVICE  CHARGES. 

MONTHLY  STATEMENT  FOR  THE  TIAILROAD 
COMPANY  OF  CAR  SERVICE  CHARGES 
CHARGEABLE  AGAINST  ITS  AGENTS. 

AUTHORITY  (IN  DUPLICATE)  FOR  AGENT  TO 
REFUND  CAR  SEKVICE  CHARGES. 

AUTHORITY  TO  CANCEL  CAR  SERVICE 
CHARGES. 

AGENT'S  DAILY  REPORT  OF  CHARGES  AS- 
SESSED FOR  STORAGE  OF  FREIGHT. 

AGENT'S  WEEKLY  STATEMENT  OF  STORAGE 
CHARGES  COLLECTED. 

AGENT'S  MONTHLY  STATEMENT  OF  UNCOL- 
LECTED STORAGE  CHARGES. 

MONTHLY  STATEMENT  FOR  THE  RAILROAD 
COMPANY  OF  STORAGE  CHARGES  CHARGE- 
ABLE TO  ITS  AGENTS. 


Form  No. 

D-S. 

1. 

D-S. 

2. 

D-S. 

8. 

D-S. 

4. 

D-S. 

6. 

D-S. 

6. 

D-S. 

T. 

DS. 

8. 

D-S. 

9. 

D-S. 

10. 

D-S. 

11. 

DS. 

12. 

D-S. 

13. 
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NOTICE  TO  AGENT  OF  ERRORS  AND  OMISSIONS  IN  HIS 

DAILY  CAR  SERVICE  REPORT. 


.19. 


To. 


.Agent, 


.Railroad  Co. 


At. 


.Station. 


On  receipt  of  this  form,  the  agent  will  sign  his  name  tiiereto  and  reiarn 
the  original  to  ihe  maker  (retaining  the  duplicate  for  file)  provided  otaanres 
i«  corrected  are  in  accordance  with  the  record.  If  not  correct,  the  orig^in»l 
»nd  duplicate  should  be  returned  with  explanation. 
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reads  as  follows: 


.19 


CAN 

RCCCIVCD 

OnOCREO 

PLACED 

RCLCAsb 

Car  8«r. 
Charga 

contVits 

CONSIQIIEE 

rile. 

tnitl.1 

^ 

m  CONrORMITV  WrfH  the  CAR  RECORD.  THE  CHARaE 
AGAINST  YOUR  STATION  HAS   BEENCHANaED  TO  READ  A^  FOLLOWS  1 
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AUTHORITY  (IN  DUPLICATE)  FOR  AGENT  TO  REFUND 

CAR  SERVICE  CHARGES. 

ORIGINAL. 

19 


To, 


AffCDt. 


.R.  R.  Co. 


Cl»im  No. 


.Station. 


DSAR  SiR:- 


You  will  please  refund  to. 


the  following  amounts  collected  by  you  account  or  car  service  on  oars 
enumerated  below.  Please  be  particular  to  take  receipt  In  duplicate  (on 
forms  berewlth),  allowing  no  alteration  or  erasure  to  be  made  thereon.  When 
settlement  has  been  effected,  send  original  receipt  to  the  accounting  officer 
of  your  company  and  tho  duplicate  to  this  office,  together  with  all  pax>ers 
connected  with  the  claim. 


Tak 


Number 


Initial 


Car  Sbrticb 


Amount 
Collected 


Amount  to  be 
Refunded 


RBOBIPT. 


.Station. 


.19. 


Received  of 


.DolUn,($. 


>.gent,  the  sum  of 
^) 


tA  payment  of  amount  referred  lo  in  the  above  statement,  and  In  full  setUe- 
inent  of  claims  for  the  cars  mentioned. 
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AUTHORITY  TO  CANCEL  CAR  SERVICE  CHARGES. 

19. 

To Agent.         Claim  No. 


of. 


.B.  R.  Oo._ 


.Station. 


Dear  Sir: 

You  are  hereby  anthorised  and  directed  to  cancel  car  service  charges 
assessed  against  the  following  cars  account  of 


NOTB.— You  will  send  this  Yours  truly 

sheet  to  the  accounting  officer  > 

of  your  company  as  your  au- 
thority    lor    canceling    the 

charges  enumerated  below.  


Car 
Number 


Amount 
Assessed 


Claim  No.. 


.B.R.. 


!  Amount  10 
becancel'd 


Date 
Released 


Remarks 


.Station.. 


.!»_ 


To_ 


Dear  Sir:  In  accordance  with  the  authority  contained  in  your  order  of 
19 ,  I  have  this  day  oaaoeled  I 


car  service  charges  mentioned  therein,  and  herewith  return  to  you  all  pa^ 
pers  Qonn0otdd  with  the  claim. 

irom.--Af  eat  will  tu  up  this  form  and  de|aoh  and  ferw|^  m  lB4ic»Ved. 
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CHAPTER    VII. 

Joint  Use  of  Cars  by  Railroads  and  the  Super- 
visory Accounting  Occasioned  Thereby. 

The  wide  use  of  cars  in  common  by  the  rail- 
roads of  America  renders  the  duty  of  watching 
over  them  one  requiring  systematic  method  and 
painstaking  care.  In  the  early  days  of  railways 
inter-road  freight  was  rebilled  and,  in  the  main^ 
reloaded  at  the  point  where  it  was  to  leave  one 
railroad  for  transportation  on  another.  Now, 
much  of  this  freight  is  billed  through,  the  car  in 
which  it  was  originally  loaded  being  transferred 
to  the  connecting  road,  and  so  on  to  the  final 
destination. 

And  wherever  there  is  a  railroad  of  standard 
gauge  connecting  with  other  roads,  there  we  will 
find  this  community  of  interest,  this  neighborly 
exchange  of  facilities,  this  avoidance  of  delays. 

In  America  no  distance  is  too  great,  no  locality 
too  remote,  it  may  be  said,  not  to  be  visited, 
more  or  less  often,  by  the  cars  of  railroads  at  the 
farthest  extremity  of  the  continent.  Because  of 
this  wise  provision  it  is  as  if  one  company  owned 
fkll  the  equipment  and  operated  it  in  common  for 
the  general  good.  This  great  convenience  and 
saving  in  time  the  railroad  companies  afford  the 
business  world:  and  thus  they  are  breaking  dowp 
the  barriers  that  have  existed  between  the  dif  • 
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ferent  countries,  and  with  them  the  national 
enmities  and  prejudices  that  have  prevailed  in 
the  past.  For  these  cease  to  have  force  when 
those  who  possess  them  discover  the  advantages 
that  attend  free  international  intercourse;  and 
the  fact  that  trade  flows  back  and  forth  across 
our  National  borders  with  unimpeded  freedom — 
so  far  as  carriers  are  concerned — is  abundant 
evidence  that  the  inhabitante  of  the  countries,  to 
the  north  and  south,  find  advantage  as  do  our 
own  people  in  such  interchange  of  commodities. 
And  from  a  merely  sentimental  point,  what 
American's  heart  has  not  beat  the  faster  when, 
in  some  far-off  place,  his  eyes  have  suddenly  been 
gladdened  with  the  sight  of  a  railway  car  that 
comes  from  his  own  neighborhood  and  that  is  as 
familiar  to  him  as  his  doorpost! 

Thus  the  cars  of  standard  roads  intermix,  trav- 
ersing every  part  of  the  continent — and  so  far 
as  the  observer  can  see — ^seemingly  lost  to  the 
supervision  of  their  owner.  But  as  a  matter  of 
fact,  he,  through  his  officers  never  for  a  moment 
loses  sight  of  his  property,  nor  ceases  to  jealously 
watch  its  whereabouts,  nor,  finally,  fails  to  en- 
force compensation  for  its  use.  Not  only  that, 
but  he  insists  upon  its  being  returned  within  a 
reasonable  time.  The  enforcement  of  this  neces- 
sary procedure  he  entrusts  to  men  experienced 
in  such  matters,  and  it  is  their  duty  to  see  that, 
when  a  car  has  performed  its  allotted  burden, 
it  is  sent  home.  Another  duty,  and  anal- 
ogous to  this,  that  the  owner  of  oars  performs, 
is  that  of  keeping  a  watchful  eye  over  the  cars 
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of  other  companies  that  he  may,  for  the  moment, 
have  on  his  line.  These  he  requires  shall  be  sent 
home  with  all  possible  expedition,  that  the  charge 
for  their  use  and  the  fines  inflicted  for  undue  de- 
tentions, may  not  be  burdensome  or  out  of  pro- 
portion to  the  value  his  company  has  received 
from  the  use  of  the  cars.  In  this  duty,  as  in  that 
of  watching  over  the  cars  of  his  company  on 
other  roads,  the  owner  enlists  the  co-operative 
effort  of  all  his  officers  and  employes  who  are  in 
any  way  charged  with  the  movement  of  cars. 

Two  phases  of  the  subject  present  themselves 
in  connection  with  the  use  of  cars  by  railroads. 
One  the  handling  or  distribution  thereof  as  re- 
quired by  the  needs  of  business ;  the  other,  the 
compiling  of  such  accounts  and  returns  as  may 
be  necessary  to  fix  the  balances  that  railway 
companies  owe  each  other  for  the  joint  use  of 
their  respective  cars. 

On  some  roads  these  duties  are  merged  under 
one  officer ;  but  as  railroads  have  increased  their 
mileage  and  the  number  of  their  cars,  some  of 
them  have  divided  the  work,  placing  the  first 
named  under  an  officer  more  or  less  comtnonly 
known  as  the  Car  Service  Agent ;  and  the  second 
under  an  official  we  may  call  the  Auditor  of  Car 
Accounts.  This  division  of  work  has  been  made 
for  the  reason  that  the  distribution  of  cars  (plac- 
ing them  where  needed)  is  an  operating  or  exec- 
utive function  requiring  that  the  responsible 
official  shall  keep  himself  actively  informed  of 
the  business  needs  of  the  road  by  being  in  touch 
with  the  forces  responsible  for  its  traffic  and  the 
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expeditious  and  eGonomical  handlinjs^  of  the  equip- 
ment in  the  discharge  of  business.  On  the  otto 
hand,  the  keeping  of  the  accounts  and  nioordi 
necessary  to  determine  balances  due  to  and  froo 
railroads  is  of  a  clerical  nature,  like  all  other 
matters  connected  with  the  Accounting  Depart- 
ment, It  is  the  duty  of  the  official  in  cbai^  of 
this  work  to  see  that  accurate  account  is  kept 
of  the  cars  interchanged  by  railroads  and  that 
due  compensation  is  rendered  therefor. 

It  is  because  of  the  dissimilarity  of  the  duties 
and  responsibilities  connected  witii  the  two 
classes  of  work  that  the  division  of  the  work 
referred  to  above  has  been  made.  For  it  has 
been  found  by  practical  experience  that  an  officer 
especially  qualified  to  attend  to  the  handling  and 
distribution  of  cars  is,  through  temperament  and 
concentration  of  his  mind  in  other  directions, 
oftentimes  not  as  well  qualified  to  look  after  the 
accounts  (bookkeeping)  as  an  officer  schooled  in 
such  matters  and  giving  the  subject  undivided 
attention.  However,  wherever  these  widely  dif- 
ferent qualities  or  capacities  of  mind  and  en^ni^ 
are  possessed  by  one  man,  the  division  of  the 
work  as  pointed  out,  will  not  be  so  apparent. 

The  duties  of  the  Car  Service  Agent,  I  have 
endeavored  to  describe  with  some  particularity 
elsewhere.  Those  that  are  or  may  be  assigned 
to  the  Auditor  of  Car  Accounts,  as  above  ax- 
plained,  with  the  forms  necessary  to  a  proper 
discharge  of  the  work  are  described  further  oa 
One  of  his  duties,  and  perhaps  the  most  im- 
portant, relates  to  the  keeping  of  the  reconi? 
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and  accounts  of  the  amount  his  company  owes 
to  other  companies  for  the  use  of  their  cars,  and 
vice  versa.  These  I  take  up  first.  And  it  may 
be  said  in  this  connection  that  there  are  two 
bases  of  settlement  for  the  joint  use  of  cars  by 
railroads.  That  based  on  the  mileage  they  make 
on  the  road  using  them ;  and  that  based  on  what 
is  known  as  the  per  diem  system — the  latter  art 
agreement  to  pay  a  stipulated  amount  for  each 
car  each  day  that  it  is  in  the  possession  of  the 
using  company.  The  first  method  has  been 
largely  supplanted  in  America  by  the  second. 
This  because  under  the  first  named,  due  respon- 
sibility cannot  be  fixed  nor  active  effort  be 
assured,  on  the  part  of  the  using  company,  that 
it  will  return  the  car  at  the  earliest  practicable 
moment.  Of  the  mileage  system,  too,  a  belief 
or  suspicion  sometimes  arises — ^not  well  founded 
perhaps — ^as  to  whether  the  using  company  is 
always  careful  to  report  the  full  mileage  made ; 
also  doubt  as  to  whether  the  system  of  accounts 
necessary  to  secure  full  returns  is  as  comprehen- 
sive and  as  rigidly  enforced  as  it  should  be. 
Moreover  as  a  company  under  that  method  of 
compensation,  does  not  have  to  pay  for  the  use 
of  a  car  except  on  the  basis  of  mileage — i.  e., 
when  it  is  in  active  use — it  follows  that  there  is 
no  particular  urgency  on  the  part  of  the  using 
company  to  return  it  to  the  owner  when  idle ; 
and  when  local  business  presses  foreign  cars  are, 
as  a  matter  of  convenience  and  excusable  thrift, 
allowed  to  lie  on  the  sidings  awaiting  a  more  con- 
venient season  to  be  returned  to  the  owner.    The 
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mileage  system,  while  admirable  in  theory,  ain) 
also  in  practice  in  many  particulars,  does  not,  it 
is  apparent,  adequately  protect  the  owner  of  cars 
in  use  by  other  companies.  And  it  is  no  justifi- 
cation of  the  system  to  say  that  all  companies 
being  equally  lax,  equally  neglectful  in  handling 
the  cars  of  other  companies,  the  owner  is  piD- 
tected  because  of  the  uniformity  of  the  practice— 
in  other  words  he  being  as  negligent  in  handling 
the  cars  of  other  roads  as  they  are  in  handling 
his,  the  loss  is  in  that  way  made  good.* 

In  introducing  the  Per  Diem  system  coTering 
the  joint  use  of  cars,  the  rate  agreed  upon,  ((rf 
20c  per  day  to  be  paid  to  the  owner  of  the  car,) 
it  is  unnecessary  to  say  was  not  entirely  satis- 
factory.     Each  company  was  governed  in  the 
matter  wholly,  of  course,  by  self  interest — by  ils 
environment.     Some  claimed  the  rate  was  too 
low,  others  that  it  was  too  high.     And  it  is,  per- 
haps, not  too  much  to  say  that  no  rate  that  ever 
will  be  agreed  upon  will  be  entirely  satisfactory. 
Some  will  think  it  is  excessive,  others  the  re- 
verse.    And  the  same  may  be  said  in  regard  to 
the  rates — some  of    which    are    particularized 
herein — for  the  use  of  trains,  locomotives,  tracks^ 
fines  for  holding  cars,  and  so  on.    And  because  of 
this  they  are  not  given  herein  as  authoritative  or 
likely  to  be  permanent.    They  are  intended  to  be 

*  More  particular  reference  to  the  mileage  baaia  as  a  method 
of  settlement  between  railroads  for  the  joint  use  of  can.  is 
referred  to  in  another  volume  of  the  "  Science  of  Railways.'* 
While  other  methods  that  may  be  enforced  with  greater  surKj 
will  be  adopted  more  or  less  senerally  as  a  subititats  for  tw 
mileage  basis,  it  will«  nevertheless,  always  be  in  some  favor. 
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illustrative  merely;  to  approximately  represent 
what  carriers,  under  certain  normal  conditions, 
may  agree  among  themselves  to  pay  for  certain 
privileges,  rights  and  usages. 

This  is  also  true,  too,  of  any  rates  that  may  be 
agreed  upon  between  companies  in  regard  to 
compensation  for  handling  engines,  trains,  crews, 
and  loaded  and  empty  cars,  belonging  to  other 
companies.    Like  all  other  things  they  are  ad- 
justed to  meet  conditions;  to  conform  to  the  law 
of  demand  and  supply.     Such  being  the  case  it 
will   be  understood,   therefore,    that    wherever 
specific  figures  are  used  herein,  they  are  intended 
to  be  illustrative  rather  than  fundamental. 
,  A  necessary  feature  of  great  interest  in  con- 
nection with  the  supervision  of  cars,  that  I  may 
mention  before  proceeding,  is  the  preservation  of 
the  history  of  each  car;  the  time  it  was  built, 
when  destroyed,  when  replaced,  and  other  par- 
ticulars  regarding  its  character.     The  acoom- 
panying  form  has  been  found  to  answer  the  pur- 
pose of  a  record.     It  may  be  called  an 
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This  record  contains  the  history  of  every  car 
owned  by  a  company.  It  is  valuable  for  purpose 
of  reference,  and  the  officer  who  has  it  in  charge 
is  notified,  without  delay^  both  of  the  building 
and  destruction  of  oars.  And  naturally  it  is  to 
him  that  the  superintendent  of  cars  will  go  when 
he  wishes  to  number  a  car  or  group  of  cars;  for 
only  the  keeper  of  the  record  has  knowledge  oV 
the  vacant  numbers  available  for  such  use. 

The  accounting  connected  with  the  joint  use 
of  cars,  because  of  the  wide  territory  they  trav- 
erse and  the  great  number  of  vehicles  thus  em- 
ployed, requires  minute  and  comprehensive  over- 
sight. Methods  must  be  such  as  to  follow  the 
car  day  by  day  to  see  that  the  amount  justly  due 
the  owner  is  made  a  matter  of  record  and  finally 
accounted  for.  The  report  (monthly  settlement 
account)  of  a  company  for  such  use  of  cars  is, 
for  the  moment  accepted,  as  correct  and  the  bal- 
ance between  the  two  roads  concerned  is  struck 
on  that  basis.  But  afterwards  the  statement  is 
carefully  scrutinized,  item  by  item,  and  in  the 
event  of  any  error  or  omission,  the  company 
rendering  the  report  is  duly  notified  and  re- 
quested to  add  to  or  deduct  from  its  next  report 
the  amount  of  the  mistake.  The  reports  thus 
passed  between  companies,  with  other  exchanges 
concerning  details,  afford  all  the  information 
necessary  to  a  proper  supervision  of  the  work 
from  day  to  day,  and  finally  a  correct  audit  of  the 
accounts  at  the  end  of  the  month.  When  the 
balance  for  or  against  a  company  is  ascertained, 
it  is  certified  to  the  proper  official  for  final  set- 
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tlement  and  thus  a  balance  is  struck  and  the 
creditor  company  draws,  without  notice,  for  the 
balance  due  it.  In  respect  of  this  it  does  not 
matter  whether  the  accounts  are  arrived  at  on  a 
mileage  or  per  diem  basis.  Whatever  amount 
a  company  owes  the  other,  including  penalties 
and  rebates  (called  reclaims),  is  included  in  the 
monthly  statement,  and  forms  a  part  of  the  bal- 
ance drawn  for. 

The  work  of  compiling  and  auditing  these  re- 
turns falls  to  the  Auditor  of  Car  Accounts  and  it 
is  he  who  certifies  the  balances  for  settlement 
between  the  companies.  And  as  the  method  of 
settlement  in  America,  for  the  joint  use  of  cars, 
will  be  based  more  or  less  generally  on  the  per 
diem  system,  particulars  concerning  such  method 
are  at  once  interesting  and  of  common  use  to  all 
having  anything  to  do  with  railway  equipment 
or  accounts.  The  details  connected  with  the 
system  may  properly  be  prefaced  by  explaining 
the  few  and  simple  definitions  that  have  been 
agreed  upon  in  the  technical  nomenclature  of 
the  system.  Thus,  in  returns  and  correspon- 
dence in  reference  to  the  joint  use  of  cars  the 
term 

Home  Car— Is  everywhere  understood  to  mean  a  car  on  the  road 

to  which  it  belongs. 
Foreign  Car — A  car  on  a  road  to  which  it  does  not  belong. 
Private  Car— A  car  having  other  than  railroad  ownership. 
Home — A  location  where  a  car  is  in  the  hands  of  its  owner. 
Home  Road— The  road  which  owns  a  car,  or  upon  which  the 

home  of  a  piivate  car  is  located. 
Home  Route— The  line  of  intermediate  roads  over  which  a  for 

eign  car  was  moved  from  home. 
Home  Junction — A  junction  with  the  home  road. 
Home  Route  Junction — A  junction  on  the  home  route. 
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SwitohiDfi;  Service— The  movement  of  a  oar  (by  another  com- 
pany) that  is  to  be  loaded  or  unloaded;  also  the  movement 
of  a  oar  between  railroads — all  within  designated  switching 
limits— for  which  a  charge  is  made  against  the  road  per- 
forming the  service —such  road  not  participating  in  the 
earnings  that  accrue  from  transporting  the  freight,  but  de- 
riving a  revenue  from  the  switching  service  it  performs. 

The  rates  enforced  in  connection  with  the  per 
diem  system,  like  all  regulations  regarding  the 
interchange  of  equipment  and  traffic  between 
railroads,  will  be  changed,  as  already  pointed 
out,  from  time  to  time — or  abrogated  entirely — 
according  to  the  interest  of  the  companies  inter- 
ested. But  the  rules  and  regulations — or  formu- 
las— governing  the  business,  like  all  such  regu- 
lations, can  never  vary  greatly.  Indeed,  they 
must  of  necessity  be  substantially  the  same. 
For  that  reason  the  methods  devised  by  the  rail- 
road companies  interested,  governing  the  en- 
forcement of  the  per  diem  system,  given  below, 
will  always  be  interesting  and,  in  the  main, 
accurate. 

The  following  are  the  provisions  in  question, 
omitting  the  rates  which,  as  we  know,  will  ever 
be  a  changeable  quantity  : 

Regulations  Governing  Settlements  Between 
Railway  Companies,  for  the  Joint  Use  of 
Freight  Cars,  on  the  Per  Diem  Basis. 

1.  The  rate  for  the  use  of  freight  cars  shall 
be  —  cents  per  car  per  day,  which  shall  be  paid 
for  every  calendar  day,  and  shall  be  known  33 
the  per  diem  rate, 
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2.  Days  shall  be  reckoned  by  subtracting  the 
date  of  receipt  from  the  date  of  delivery.  The 
day  of  receipt  shall  be  disregarded,  and  payment 
made  for  day  of  delivery. 

A  road  receiving  and  delivering  a  car  on  the 
same  date  shall  not  pay  the  per  diem  for  that 
day. 

8.  A  road  shall  have  the  right  to  demand  the 
return  of  its  car  after  it  has  been  twenty  days 
consecutively  on  any  road.  If  the  car  is  held  by 
that  road  more  than  ten  days  after  the  date  of 
such  notice — on  the  prescribed  form — making 
thirty  days  in  all,  thereafter  a  penalty  rate  of 
—  cents  per  day  in  addition  to  the  per  diem  rate 
shall  be  paid  by  such  road  for  the  further  use  of 
that  car. 

4.  All  railroads,  including  ferry  lines,  shall 
be  responsible  to  the  car  owner  for  amounts 
accruing  for  the  use  of  a  car  at  the  established 
rates,  whether  such  car  is  in  road  service  or 
switching  service,  until  the  car  has  been  delivered 
to  the  owner  or  to  another  road. 

5.  An  arbitrary  amount  (previously  agreed 
upon  )  for  each  car  in  switching  service — held  be- 
yond a  stipulated  time — may  be  "reclaimed" 
(exacted)  by  the  switching  line,  from  the  road 
for  which  the  service  was  performed.  The 
amount  is  based  upon  the  average  number  of 
days  actually  required  to  perform  the  service,  as 
agreed  upon  beforehand  by  the  roads  directly 
interested,  for  the  territory  in  question.  (See 
definition  of  "Switching  Service.'; 

6.  Cars  shall  be  considered  as  having  been 
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delivered  to  a  connecting  railroad  when  placed 
upon  the  track  agreed  upon  and  designated  as 
the  interchange  track  for  such  deliveries — ac- 
companied or  preceded  by  proper  data  for  for- 
warding— and  accepted  by  the  car  inspector  of 
the  receiving  road.  Unless  otherwise  arranged 
between  the  roads  concerned,  the  receiving  road 
shall  be  responsible  for  the  cars,  contents  and 
per  diem,  after  receipt  of  the  proper  data  foi 
forwarding  and  until  they  have  been  accepted  bj 
its  inspector  or  returned  to  the  delivering  road. 

7.  In  case  a  road  delivers  an  empty  foreign 
car  without  the  consent  of  the  owner  to  a  road 
which  does  not  pay  per  diem — or  if  a  road  per- 
mits the  loading  or  re-consigning  of  a  foreign  car 
without  the  consent  of  the  owner  to  such  a  road 
— it  shall  be  responsible  to  the  owner  for  the 
payment  of  an  amount  equal  to  the  per  diem 
accruing  on  the  car  while  on  such  road. 

8.  When  home  route  cards  have  been  re- 
quested under  the  piaster  car  builders'  rules,  the 
per  diem  shall  cease  from  the  date  of  request  to 
owner. 

When  a  car  has  been  destroyed  and  reported 
under  the  master  car  builders*  rules  the  per  diem 
shall  cease  from  the  date  of  notice  to  owner. 

9.  When  a  car  is  detained  awaiting  receipt 
of  repair  material  from  its  owner,  the  per  diem 
shall  cease  from  the  date  the  necessary  material 
is  ordered  from  the  owner  until  the  date  when 
it  is  received  by  the  road  holding  the  car. 

10.  Interchange  reports  shall  close  at  mid- 
night and  shall  include  all  cars  exchanged  upon 
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the  date  named  unless  otherwise  noted  thereon. 
The  report  must  be  sent  to  the  car  record  office 
on  each  day  whether  cars  are  exchanged  or  not. 

In  cases  where  there  are  different  standards  of 
time  at  junction  points  the  time  of  the  more 
easterly  reckoning  shall  be  used. 

The  interchange  reports  to  the*,  car  record 
office  from  junction  points  must  be  signed  by  the 
agents  or  other  authorized  representatives  of  both 
roads  on  the  prescribed  form,  the  receipt  of  cars 
delivered  being  thereby  acknowledged.  Car  ser- 
vice rule  five  (given  above)  governs  the  delivery 
of  cars.  The  time  of  delivery  of  cars  upon  inter- 
change tracks  of  connecting  lines  shall,  prima 
facie,  be  the  time  given  by  the  delivering  road. 

11.  The  junction  report  for  each  day  will  be 
made  to  car  owners  on  the  prescribed  form 
(C.  A.  4)  as  promptly  as  possible  after  the  receipt 
of  the  interchange  report  for  that  day. 

12.  Within  80  days  after  the  end  of  each 
calendar  month,  car  owners  shall  be  furnished 
with  a  per  diem  report  for  that  month,  on  the 
prescribed  form,  showing  the  number  of  days 
each  car  has  been  in  service  upon  the  road  mak- 
ing the  report. 

13.  The  settlement  of  amounts  accruing  for 
the  use  of  cars  and  ''reclaims,"  (rebates)  under 
rule  five,  shall  be  made  monthly  without  regard 
to  reclaims  pending  under  rules  13,  14,  and  15. 

14.  When  reclaims  are  made  for  allowances, 
under  rules  14  and  15,  or  on  account  of  special 
conditions  they  must  be  made  by  the  designated 
transportation  officer  of  the  road  which  pays  the 


BUPBRVTSION  OF  CARS,  111 

per  diem  to  the  designated  transportation  officer 
of  the  road  from  which  the  allowance  is  reclaimed. 

15.  A  road  failing  to  receive  promptly  from 
a  connection  cars  upon  which  it  has  laid  no  em- 
bargo, shall  be  responsible  to  the  connection  for 
the  per  diem  on  cars  held  for  delivery,  including 
the  home  cars  of  such  connection. 

If  such  failure  to  receive  shall  continue  for 
more  than  three  days,  the  delinquent  line  shall 
thereafter  in  addition  be  responsible  for  the  per 
diem  on  all  cars  wherever  in  transit  which  are 
thus  held  back  for  delivery. 

It  shall  be  the  duty  of  a  connecting  road  in- 
tending to  reclaim  such  per  diem  allowance  to 
notify  the  delinquent  line  daily  of  the  total  num- 
ber of  cars  so  held  for  it,  and — when  required — 
to  furnish  the  initials  and  numbers  of  the  cars. 

16.  When  a  road  gives  notice  to  a  connec- 
tion that  for  any  reason  it  cannot  accept  cars  in 
any  speciiied  traffic,  thereby  instituting  an  em- 
bargo, it  should  receive  cars  already  loaded  with 
such  traffic  at  the  time  such  notice  is  issued.  If 
it  does  not  receive  such  cars  the  road  holding 
them  may  reclaim  per  diem  from  the  road  plac- 
ing the  embargo  for  the  number  of  days  such 
cars  are  held  not  exceediug  the  duration  of  the 
embargo. 

After  the  date  of  the  notice  a  road  must  not 
load  or  reconsign  cars  in  such  traffic  to  the  road 
issuing  the  notice. 

All  such  notices  must  be  given  by  telegraph, 
by  the  embargoing  road,  to  its  immediate  con- 
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nection  and  by  it  traDsmitted  as  may  be  neces- 
sary. 

17.  These  rules  do  not  apply  to  private  cars. 

18.  To  interpret  the  foregoing  rules,  and  to 
settle  disputes  arising  under  them,  an  arbitration 
committee  of  five  members  (of  the  association 
having  the  regulation  of  such  matters)  shall  be 
appointed  by  the  committee  on  car  service. 
Three  members  of  the  arbitration  committee 
shall  be  a  quorum. 

In  case  any  question  or  dispute  arises  under 
these  rules,  it  may  be  submitted,  in  abstract,  to 
the  arbitration  committee  through  the  secretary 
of  the  association.  The  abstract  shall  briefly  set 
forth  the  points  at  issue  and  each  party's  inter- 
pretation of  the  rules  upon  which  its  claim  is 
based.  The  arbitration  committee  shall  base  its 
decisions  upon  the  rules  and  the  abstract  sub- 
mitted, and  its  decision  shall  be  final.  Should 
one  of  the  parties  refuse  to  furnish  the  necessary 
information,  the  arbitration  committee  shall  use 
its  judgment  as  to  whether  it  can  properly  de- 
cide. All  decisions  shall  be  reported  to  the  asso- 
ciation through  the  committee  on  car  service. 

In  case  a  question  shall  arise  not  covered  by 
the  rules,  the  roads  disagreeing  may  by  mutual 
consent  submit  such  questions  to  the  arbitration 
committee. 

The  committee  on  car  service  may  appoint  a 
Secretary  for  the  arbitration  committee  who 
shall  be  paid  by  the  association.  The  other  ex- 
penses of  the  arbitration  committee  shall  be 
equally  divided  between  each  of  the  parties  to 
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the  dispute  and  the  association.     The  minimum 
charge  to  each  road  shall  be  $ — ,  payable  in  ad- 
vance.    The  expenses  shall  be  first  paid  by  the 
association  and  then  billed  (charged)  to  the  par- 
ties concerned  by  the  Treasurer  of  the  association. 


Analogous  to  the  per  diem  regulations  the  fol- 
lowing, quoted  literally  in  the  main,  from  pro- 
mulgated rules  and  regulations,  are  in  more  or 
less  general  use  among  railroads,  viz.: 

Rates  per  train  mile  (charges  therefor)  for 
trains  using  other  lines  in  avoiding  washouts  or 
other  obstructions,  are  in  effect  as  follows — ^for 
actual  mileage  used: 

Fifty  cents  per  train  mile  for  either  a  passen- 
ger or  freight  train  handled  by  its  own  engine 
and  crew;  also  actual  cost  of  pilotage,  fuel,  and 
incidental  supplies  furnished,  plus  ten  per  cent.; 
also  water  at  rate  of  fifty  cents  per  tank.  In 
case  the  engine  and  crew  are  furnished  by  the 
company  whose  track  is  used,  the  rate  is  one 
dollar  per  train  mile,  in  lieu  of  all  other  charges. 

The  road  for  which  the  train  is  detoured  shall 
also  pay  the  regular  per  diem  and  mileage  to  the 
owners  of  the  cars  in  the  train — ^including  the 
road  owning  the  track,  if  any  of  its  cars  are  in 
the  detoured  train.  The  mileage  charge  shall 
be  based  on  the  actual  distance  over  the  detoured 
route. 

The  following  are  the  rates  for  use  of  passen- 
ger equipment: 

The  rate  for  coaches,  dining^  cars,  chair  cars,  parlor  oars, 
combined  passenger  cars  and  postal  cars,  is  3  cents  per  mile  for 
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the  actual  distance;  for  bafl^^age»  express,  mail  stora^,  com- 
bineii  bvggaffe-ex press,  combined  baggage-mail,  and  combined 
baggage  mail^expreas  cars  the  rate  is  l>i^  cents  per  mile  for  the 
actual  distance.  These  rates  to  apply  when  the  owners  of  the 
cars  participate  in  the  business  but  not  when  the  cam  are  hired 
to  other  lines. 

The  per  diem  rate  for  coaches,  dining  cars,  chair  cars,  parlor 
cars,  combined  passenger  cars  and  postal  cars,  hired  at  other 
than  mileage  rates,  is  fire  dollars  per  day;  for  baggage,  express, 
mail  storage,  combined  bagga^j^e-express,  coralnnea  baggage- 
mail,  and  combined  baggage-mail-express  cars,  the  i*ate  is  thnoe 
dollars  per  day. 

Nora.— These  rates  are  merely  illustrative,  it  will  be  understood,  although 
more  or  less  io  geoeral  use. 

When  a  per  diem  rate  is  charged  for  the  use  of 
passenger  equipment,  as  provided  for  above,  the 
total  number  of  hours  of  all  cars  of  the  same 
class  is  calculated  on  a  basis  of  twenty-four  hours 
for  each  day  and  the  charge  made  accordingly ; 
any  fraction  of  a  day  over  the  aggregate  number 
of  days  of  twenty-four  hours  each  is  counted  as 
one  day — it  being  understood  that  the  minimum 
charge  is  one  day  for  each  car. 

When  necessary  to  haul  cars  empty  over  the 
roads  owning  them,  or  intermediate  roads  for 
delivery  to  the  borrowing  roads  (by  borrowing 
roads  is  meant  the  roads  that  have  made  a  re- 
quisition for  the  cars)  the  tariff  rate  for  such 
cars  is  charged  the  borrowing  roads  for  hauling 
the  cars  from  the  points  where  they  left  service 
to  the  points  of  connection  with  the  borrowing 
roads  and  return. 

NOTS.— The  charse  that  shall  be  made  for  the  empty  haul  is  a  matter  of 
aiirreemeiit  between  the  companies  interested. 

It  is  also  a  general  rule — more  or  less  ob- 
served— that  the  oar  service  charge  for  delay  in 
loading  or  unloading  a  freight  car  shall  be  one 
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dollar  a  day  after  forty-eight  hours  from  the 
time  of  delivery  of  the  car  for  loading  or  unload- 
ing (not  including  Sundays  or  legal  holidays) 
except  where  rates  are  fixed  by  Statute  or  local 
agreements.  Proper  notice  shall  also  be  made 
in  bills  of  lading,  tariffs  and  freight  bills,  notify- 
ing shippers  and  consignees  of  the  charge. 
Charges  for  delay  of  cars  shall  not  be  refunded 
except  on  the  approval  of  the  transportation 
officer  designated  by  each  road.  At  points  where 
neighborhood  agreements  are  in  force,  however, 
such  regulations  shall  prevail  as  may  have  been 
prescribed  by  the  companies  interested. 


CHAPTER    VIII. 

Forms   Used   by   Auditor  of  Car   Accounts. 

List  op  Same. 

In  reference  to  the  forms  contained  herein 
they  are  intended  rather  as  illustrative  of  general 
needs  than  to  arbitrarily  fix  their  number  or 
specific  details.  Thus,  those  recounting  the 
movement  of  equipment  and  traffic  may  be  ex- 
tended to  the  utmost  limit  of  statistical  data,  or 
may  be  reduced  to  the  minimum,  or  struck  out 
entirely.  It  is  merely  a  question  of  the  needs 
of  a  railroad  company. 

And  in  regard  to  the  particular  form  that  shall 
be  used  in  collecting  or  disseminating  fundamen- 
tal information  that,  too,  is  not  a  matter  of  great 
consequence  but  of  local  habit  and  preference. 
It  is  noticeable,  however,  in  practice  that  a  form 
in  use  by  one  company  (and  esteemed  perfect) 
may  have  been  greatly  improved  through  the  in- 
genuity and  skill  of  the  officers  of  another  com- 
pany. And  it  is  fortunate  that  this  is  so,  as  one 
company  is  thus,  finally,  able  to  profit  by  the 
better  practices  of  another. 

The  accompanying  forms  are  like  all  railway 
exhibits — the  eyes  (in  a  measure)  through  which 
those  in  charge  see  the  operations  they  are  in- 
terested in  and  so  better  able  to  supervise  and 
record  them.     That  is  the  great  purpose  of  such 
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returns.  There  is  nothing  sacred  about  them. 
What  is  desired  is  that  the  best  should  prevail, 
because  the  best  serves  best  to  secure  effective 
service  and  economy  of  clerical  work  and  sta- 
tionery. 

Form  No. 

C.  A.  1.  INTEBCHANGE  SUP  (RECOBD)  OF  CABS  DE- 
LIVERED BY  THE  BAILSOAD  MAKING  THE 
BETUBN.  "A'» 

C.  A.  2.  DAILY  INTEBCHANGE  BEPOBT  OF  CABS  DE- 
LIVERED TO  CONNECTING  ROAD.  "B" 

C.  A.  3.  DAILY  INTEBCHANGE  BEPOBT  OP  CABS  RE- 
CEIVED FBOM  CONNECTING  BOAD.  **C" 

C.  A.  4.  BEPOBT  (POSTAL  CARD)  TO  0WNEB8  OF  DE- 
LIVEBY  OF  THEIB  CABS  TO  OTHER  ROADS. 

tijyf, 

C.  A.  6.  COBBECTION  BEPOBT.  NOTICE  OP  EBB0B8  IN 
BEPOBT  (FOBM  C.  A.  4.  "D'')  OP  DELTVEBY 
OF  FOBEIGN  CABS.    **E" 

C.  A.  6.  MISSING  BECOBD  BEPOBT.  OWNEB'S  RE- 
QUEST UPON  OTHEB  COMPANIES  FOR  MISS- 
ING RECOBD  OF  ITS  CABS.    "F" 

C.  A.  7.  PEB  DIEM  BEPOBT.  MONTHLY  REPORT  (TO 
OWNERS  OF  CABS)  OF  PEB  DIEM  AND  PEN- 
ALTY  CREDITS  ACCBUING  ACCOUNT  OP  SUCH 
CABS.    "G" 

C.  A.  8.  MONTHLY  SUMMARY  OF  PER  DIEM  AND 
OTHER  CREDITS  FOR  USE  OF  FREIGHT  AND 
OTHER  CARa    ''H" 

C.  A.  9.  MONTHLY  STATEMENT  OF  CORRECTIONS  AND 
OMISSIONS  IN  ACCOUNT  RENDERED  OF  PER 
DIEM  AND  OTHER  CREDITS.    "I" 

C.  A.  10.  PER  DIEM  RECLAIM  STATEMENT.  MONTHLY 
STATEMENT  OF  RECLAIM  (ABATEMENT  OF 
CHARGES  CLAIMED)  BY  COMPANY  SWITCH- 
ING  (AND  USING)  THE  CABS.    *'J" 
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Form  No. 

C.  A.  11.  LETTER  OF  ADVICE  ACCOMPANYING  RECLAIM 
(FORM  C.  A.  10  "J")  STATEMENT.    ''K" 

C.  A.  12.  PENALTY  NOTICE.  OWNER'S  NOTICE  TO  CON- 
NECTING ROAD  OF  PENALTY  TO  BE 
CHARGED  FOR  FAILURE  TO  RETURN  ITS 
CARS.    ''L" 

C.  A.  13 

C.  A.  14.  STATEMENT  SHOWING  THE  TOTAL  TONNAGE 
CAPACITY  OF  FREIGHT  CARS  IN  THE  SERV- 
ICE ON  THE  LAST  DAY  OF  THE  MONTH,  AS 
COMPARED  WITH  THE  PREVIOUS  MONTH: 
THE  NUMBER  OF  CARS  AND  THE  TONNAGE 
CAPACITY  THEREOF  RETIRED  AND  RE- 
PLACED DURING  THE  MONTH  AND  THE 
NUMBER  OF  CARS  DESTROYED  TO  BE  RE- 
BXHLT. 

C.  A.  15.  COMPARATIVE  (MONTHLY)  STATEMENT  OP 
PASSENGER  AND  FREIGHT  TRAIN  AND  CAB 
MOVEMENT. 

C.  A.  16.  STATEMENT  TO  OWNER  OF  THE  NUMBER  OP 
MILES  RUN  BY  ITS  PASSENGER  EQUIPMENT 
ON  THE  LINE  OF  A  FOREIGN  ROAD. 

C.  A.  17.  DIVISION  SUPERINTENDENT'S  ADVICE  OF 
TRAINS  MOVED. 

C.  A.  18.    CONDUCTOR 'S  REPORT  OF  FREIGHT  TRAIN. 

C.  A.  19.     THE  LOCAL  FREIGHT  CAR  RECORD. 

C.  A.  20.    FOREIGN  FREIGHT  CAR  RECORD. 

C.  A.  21.    RECORD  OF  SWITCHING  RECLAIMS. 

C.  A.  22.  NOTICE  TO  PAYING  OFFICER  OP  AMOUNT  OP 
PER  DIEM  AND  CAR  MILEAGE  CHARGES  DUB 
OTHER  ROADS. 

C.  A.  23.  MONTHLY  STATEMENT  OF  FREIGHT  TRAIN 
SERVICE  AND  MILEAGE  OF  FREIGHT  CARS. 

C.  A.  24.  MONTHLY  STATEMENT  OF  PASSENGER  TRAIN 
SERVICE  AND  MILEAGE  OF  PASSENGER 
TRAIN  CARS. 
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Interchange  Slip  (Reoobd)  of  Cars  Dkliveskd. 

This  form  is  used  only  at  terminals  where  the 
interchange  of  equipment  is  lai^e  ;  in  other  cases 
form  C.  A.  2  suffices.  Receipts  are  given  from 
hour  to  hour  as  engineers  deliver  cars  to  the 
receiving  road.  The  use  of  these  slips  enables 
Qach  company  to  make  up  its  daily  interchange 
reports  to  the  auditor  car  accounts,  on  forms 
0.  A«  2  and  C.  A.  3  given  elsewhere  herein. 

The  use  of  this  slip  is  emphasized  more  par- 
ticularly at  interchange  points  where  the  repre- 
sentatives of  connecting  lines  are  not  in  immedi- 
ite  touch  with  each  other. 


f 


t 
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l&L 


C.A.t.C'A") 

INTERCHANGE  SLIP  (RECORD)  OF  CARS  DELIVERED  BY 


_R.  R. 


To_ 


R. 


At. 


.M. 


Engine  No.. 


(Give  hour,  A.  M.or  P.  M.) 

(Name  of  employe  in  chaise  of  delivery.) 


.SUilon 


.19. 


X  LioadeU.    —  Empty. 

This  form  and  a  carbon  copy  thereof  la  to  be  filled  up  (or  each  "cut"  of 
cara  delivered  to  a  connecting  road.  (By  "Cut"  la  meant  oars  taken  from 
one  freight  yard  to  another  by  an  engine  without  a  train  conductor.)  Le- 
liveries  to  different  lines  must  not  be  included  on  the  same  slip.  This  form 
la  to  be  filled  up  and  a  copy  made  before  leaving  the  yards  of  this  Company. 
It  must  be  signed  by  the  proper  representative,  leaving  vacant  the  time  of 
delivery,  which  will  be  filled  in  on  reaching  the  delivery  tracks  of  the  connect- 
ing road.  The  signaturen  of  the  representative  authorized  to  sign  for  that 
road  must  be  obtained.  One  copy  of  this  slip  will  be  left  with  the  connect- 
ing road  and  the  other  returned  to  the  agent  of  the  delivering  road. 

This  report  should  show  whether  oars  are  loaded  or  Empty,  X  being  used 
for  loaded  and  —  for  empty  cars. 

These  slips  must  be  preserved  for  produotion  as  evidence  If  aoonncy 
should  be  subsequently  disputed. 


KIITD 

X 

INITIALS 

or  OAB 

NTTIfBBB 

CRBCS 

1 

1 
2 

8 

1 

4 

1 

6 

1 

6 

1 

7 

1 

1 

8 

9 

, 

10 

■ 

11 

1                        1 

VI 

. 

13 

I         1 

1 

14 

1 

15 

t 

16 

1 
1 

1 

17 

18 

1 

19 

'      1 

fiO 

1 

21 

1 

1 

22 

1 

|{ 

*iA 

1 

as 

Certified  correct: 

R 

Certified  correct: 

R 
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Cars  "I>eIiVered"C.A.;rrj 
Oars  '*  Baeeived  "  a  A.  I{  H 

RxpoBT  OF  Interohangb  of  Freight  Cabs  'Dfr 

livebed"  to  Oth:e:b  Likes. 

This  form  is  filled  up  in  triplicate.  It 
is  used  by  agents  at  Junction  stations  for  report- 
ing both  home  and  foreign  cars  delivered  to  i 
connecting  road. 

The  agent  of  the  delivering  road  should  sign 
both  the  original  and  copies  and  send  same 
to  the  agent  of  the  receiving  road  for  te 
signature.  This  report  is  used  by  the  Auditor  of 
Car  Accounts  in  entering  the  movements  of  (»R 
in  the  car  record,  and  also  for  checking  the  per 
diem  accounts.  The  agent  should  send  the  origi- 
nal of  this  report  to  the  Auditor  of  Car  Accounts 
and  a  (carbon)  copy  to  the  Car  Service  Agent, 
retaining  the  second  copy  for  his  own  use. 

Report  of  Interchange  of  Fbeight  Cabs^Bj* 
oeived"  from  Other  Lines. 

This  is  a  report  for  "Cars  Received"  and  is  p^h 
cisely  like  that  described  above,  except  that  rt 
reads  cars  "Received  from"  connecting  ro»d& 
The  rules  governing  its  use  are  of  the  same  ge^ 
eral  tenor  as  those  prescribed  for  cars  deliveiw 
connecting  roads. 

These  forms  are  the  ones  used  in  recording  ^ 
distributing  cars  by  the  Car  Service  Agent  See 
Form  C.  S.  4.  The  original  reports  in  question 
are  used  by  the  Car  Service  Agent,  and  the  dnpu- 
cates  by  the  Auditor  of  Car  Accounts  in  his  work 
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X 


REPORT  OF  INTERCHANGE  OF  FREIG fTI^'  *   " 
CARS  WITH  OTHER  LINES. 

Sutlon,  No. 


Daily  Ihtsrchangc  Report  or  Cars  Djclivcbid  to 
—  Empty.'    From M..  to M. 


Jft 


INITIALS 


IS 


NUMBER 
8 


M 

«> 

XX 

o 


10 

1 

1 

18 

1 

1 

1 

1 

18 

19 

SO 

21 

82 

28 

2i 

86 

26 

87 

88 

29 

80 

81 

88 

88 

84 

85 

86 

87 


41 
48 
48 

44 
46 
46 

47 
48 
49 
60 


FOIftTOP 
SHIP- 
MENT 

6 


FINAL 
DESTI- 
NATION 
6 


Con- 
tints 

ft 

7 


Hour 
IMIv 


I  certify  that  these  ears  were  received  as  above. 
— ,- Agent.. 


^R. 
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,  c.  A.  4  ('  D"> 

Junction   Report  of   Gabs  Delivered  to  Con 

NECTiNG  Road. 

This  form  is  used  in  reporting  to  owners  the 
delivery  of  their  cars  to  another  road — i.  e.,when 
one  company  delivers  to  another  company  the 
cars  of  still  another  company.  It  is  printed  on 
a  postal  card  or  card  of  the  same  size. 

The  auditor  of  car  accounts  receives  from 
junction  agents  reports  of  all  cars  delivered  to 
connecting  roads — see  report  form  C.  A.  2 — . 
Afterwards  he  advises  the  owners  of  the  cars  (on 
this  form  C.  A.  4)  of  the  name  of  the  road  to 
which  any  of  their  cars  may  have  been  delivered. 
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^      C.A.4C'0") 
Report  (Postal  Card)  to  Owners  op  Deli  vert  of  Their 

Cars  to  Other  Roads. 

JUNCTION  REPORT  OF  CARS  DELIVERED  TO  CON- 

NECTING  "fcOAD. 


On. 


X  Loaded.    —  Empty. 


1». 


(Printed  signature) 

(Title  of  officer) 

(Address) 


CAR 


Pull  Initials 


Number 


DELIWRBD  TO 

(Full  Initials) 


I 
I 
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C.  A  8  {*«") 

COBRBOTION  RbPOET — NOTICB  OP  ErRORS  IN  RE- 
PORT (Form  C.  A.  4)  op  Delivery  of  For- 
eign Cars. 

This  form  is  used  by  the  company  owning 
the  car  for  the  purpose  of  securiug  correc- 
tion of  error  or  omission  in  junction  report, 
form  C.  A.  4.  If  the  company  owning  the  car 
discovers  in  writing  up  its  car  records  that  an 
error  has  been  made  by  the  road  reporting  the 
delivery  of  the  car  to  a  connection,  it  secures  an 
explanation — and  correction — by  the  use  of  this 
blank. 
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C.  A.  6  ("E  ") 
CORRECTION  REPORT.    NOTICE  OF  ERRORS  IN  REPORT 

(FORM  C.  A.  4.)  OF  DELIVERY  OF  FOREIGN  CARS. 


(Addreat  and  I>ate.) 


a9_ 


Mr.. 


The  following  cars  embraced  in  your  Junction  report  do  not  agree  with  our 
records.    Please  advise  us  of  the  facts  in  the  case. 


(Slgaaturo.) 


Title  of  Officer. 


Initials 


Car  Number 


Delivered  to 


Date 


Reply 
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C.  A.  6  (**.-) 
MISSING  RECORD  REPORT.  OWNER'S  REQUEST  UPON 
OTHER  COMPANIES  FOR  MISSING  RECORD  OF  ITS  CABS. 


3  deBcribed    below  flelliere' 


hBve  no  Junoi  ion  report  show lUK  delivery 
mlsaluiK  record  uud  leium  Bheec  lo  me.  — 


r^ 


No-™,— Tlilalo 


Dxplnlned,  Is  utied  by  tbe  owner  ot  ci 


V  ihe  proper  dUpoaltlon  of  t 


,  Blcer  wMcb  II  ahouid  be  nConied 
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CA.T-C'rT 
FEB  DIEM  KEPORT.      MONTHLY  REPORT  (TO  OWNERS 
OF  CARS)  OF  PER  DIEM  AND  PENALTY  CREDITS 
ACCRUING  ACCOUNT  OF  SUCH  CARS. 


Per  Diem 


daye  at 


■  pet  d»r,  I 


lao  BciEJircB  or  bajlwats. 

CJLlrTl 

MONTHLY  SUMMARY  OF  PER  DIEM  ANBOTHB 
CREDITS  FOR  USE  OF  FREIOHT  AND  OTHEB  CABs. 

ftor  cttiB  of H .,  MonUi  at '•— 


ot  mors  Lhao  ODS  iheet  of  fann  C.  A.  T.  This  f< 
c«in  wbere  tbere  ia  ft  oredlt  for  tMsBftge.  pass 
oua,  as  sununarlxed  »t  Ihs  bottom. 


-4-+-+-' 


31 


!!''I' 


<l 


I 
I 
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c.*.tri">. 

liONTHLT  STATEMENT  OF  CORRECTIONS  AND  0MI8- 


of  per  diem  sud  othar  cndlca  \)j  tbe  oompany  ui 


•fiE 


.     I 

(Title  ol  omcw) 


(AdduM  mnd  Dmte) 
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C.  A.  lO-CfT) 

Per  Diiem  Reclaim  Statement — Monthly  State- 
ment OF  Reclaim  (Abatement  Of  CfiABGss 
Claimed)  by  Company  Switching  (and  using) 
THE  Cars. 

This  form  is  used  by  the  company  that  switches 
(uses)  the  cars,  for  the  purpose  of  making  a  claim 
for  an  abatement  of  the  arbitrary  amoant  fhat 
has  been  charged  for  the  use  of  the  cars  switched. 
This  reclaim  (or  rebate)  is  demanded  of  the  com- 
pany for  which  the  service  was  performed. 

The  junction  agent  of  the  road  performing  the 
switching  renders  this  report  in  triplicate  to  the 
agent  of  the  connecting  road.  Both  agents  sign 
the  report.  The  original  is  sent  to  the  Auditor 
of  Car  Accounts  of  the  switching  road  ;  a  copy  is 
given  to  the  agent  of  the  road  for  which  the 
switching  was  performed  and  a  copy  is  retained 
by  the  agent  of  the  road  doing  the  switching. 

A  provision  in  the  agreement  between  many 
companies  in  reference  to  per  diem  and  penalty 
charges  provides  that  "  An  arbitrary  amount  for 
each  ear  in  switching  service  may  be  reclaimed 
by  the  switching  line  from  the  road  for  which 
the  service  was  performed.  This  amount  shall 
be  based  upon  the  average  number  of  days  actu- 
ally required,  and  determined  by  the  roads  di- 
rectly interested  for  each  Jocal  territory."  To 
facilitate  this  all  agents,  where  arbitrary  time  is 
allowed  in  switching  service,  must  compile  state- 
ment immediately  after  the  close  of  each  calen- 
dar month,  showmg  the  cars  switched  for  other 
railroad  companies.  This  statement  must  show 
both  terminal  and  interline  switching,  and  a 
separate  statement  must  be  made  against  each 
belt  line  or  raih-oad.  The  stat-ement  must  be 
submitted  to  the  connecting  line  agents  for  veri- 
fication *^nd  signature,  as  described  above. 
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c.A.iirr\ 

LETTER  OF  ADVICE  ACCOMPANYING  EECLiAIM 
(FORM  C.  A.  10)  STATEMENT. 


FUeNo. 


.19 


Jl- 


Dear  Sir:— 

Herewith  please  find  reclaim  statement  (i  s.^  amount  of  rebato  cIaIidmIJ 

in  detail  for  month  of 10__jBhowfng  cars 

handled  In  switching  service  for  your  account,  at statloo, 

amounting  to  $ 

Please  include  this  amount  in  your  next  per  diem  report  to  this  CSompany, 
quoting  file  number  given  above,  or  return  this  to  the  undersigned  with 
statement  of  your  objections. 

Pleane  acknowledge  receipt  on  form  attached. 

(Signature) 

(Title  of  officer) 


To. 


Dear  Sir: 

Your  reclaim  statement  for  month  of 19 (PUe  No. ) 

showing  cars  handled  in  switching  service  for  our  aoccrant  at 

station,  amounting  to  8 ,  has  been  reoaived.   This  amount  wilt 

be  included  in  our  per  diem  report  to  you  for  the  month  of I9 

Yours  truly. 


(Address  and  date) 
19, 


NOTB.— This  letter  of  advice  accompanies  the  reclaim  statement,  fonn 
a  A.  10. 
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C.«.  lac-fO. 
PENALTY  NOTICE.    OWNEK'S  NOTICE  TO  CONNECTING 
BOAU  OF  PENALTY  TO  BE  CHARGED  FOR 
FAILURE  TO  RETURN  ITS  CARS. 


a.  m^l  DDlT.  alUiodi 
farwHrded  bj  imllwi 


bright  Tvd  Ink.   fSucb  ftr«  lbs  'pf-«IBc  T«nIMioaa.} 
:iiv  arlfflDBl  wllLb*  ntAlnsd  bj  lb*  rM-nTtldc  road 
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• 
Statement  Showing  the  Total  Tonnage  Capa- 

ciTT  OP  Freight  Cars  in  the   Sekvics   on 

THE  Last  Day  op  the  Month  as  Comparbd 

with  the  Previous  Month.   The  Numbeb  of 

Cars  and  the  Tonnage  Capacity  ThereoI' 

Retired  and  Replaced  During  the  Month 

AND  the  Number  of  Cars  Destroyed  to  be 

Rebuilt. 

This  blank  is  used  to  report  to  the  proper  oflB- 
cial  the  total  ton  capacity  of  cars  in  the  service 
at  the  close  of  each  month  as  compared  with  the 
previous  month ;  also  the  number  and  ton  capa- 
city of  cars  retired  and  number  and  ton  capacity 
of  cars  replaced  during  the  month,  and  the  num- 
ber of  cars  destroyed  which  are  to  be  rebuilt. 

This  information  enables  the  official  in  ques- 
tion to  determine  the  exact  number  of  cars  avail- 
able for  service  and  their  carrying  capacity,  and 
to  what  extent  the  carrying  capacity  of  the  road 
has  been  increased  or  decreased  during  the  month. 
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C.A.  14. 
STATEMENT  SHOWING  THE  TOTAL  TONNAGE  CAPA- 
CITY  OF  FREIGHT  CARS  IN  THE  SERVICE  ON  THE 
LAST  DAY  OF  THE  MONTH  AS  COMPARED  WITH 
THE  PREVIOUS  MONTH.  THE  NUMBER  OF  CARS 
AND  THE  TONNAGE  CAPACITY  THEREOF  RETIRED 
AND  REPLACED  DURING  THE  MONTH  AND  THE 
NUMBER  OF  CARS  DESTROYED  TO  BE  REBUILT. 


Month  of 


.!»_ 


Kind  of 

CompantiTe  tonnage  capacity  in  service 

cmn 

1» 

19 

Box 

I 

Stock 

Pl»t - 

Gondola 

Iron  Or©  .- 

« 

Ballut    

TOUl 

- 

Inereaao-Decreue 

Number  of  cars  retired  and  replaced 


Number  of  cars  destroyed 
to  be  rebuilt. 


Kind 

of 

cars 

No.  of 

cars 

retired 

Tons 
retired 

No.  of 

cars 

replaced 

Tons 
replaced 

Box 

Stock 

FUt 

Gondola 

Iron  Ore 

Ballast 

Total 

Box  cars 

Furniture 

Refrigerator 

Stock 

Flat 

Gondola 

Iron  Ore 

Ballast 


Total 


To. 


Auditor  Car  Aocounu, 
[Or  whoevmr  k««|M  th«  r«oords.] 
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STATEHEMT  TO  OWNER  OF  THE   NUMBEB  OF  HIUS 
BUN  BY  ITS  PASSENGER  EQUIPMENT  OX  THE 
UNE  OF  A  FOREIGN    KOAD. 


OFFICR  or  AUDITOB  CAK  AOCOUKTS. 


b  plrawi  Bnd  report  of  mlle*ce  c 


p  S    8 

i  {si 
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liiilll 


1|:! 


lumlMr  ol  miles  r 


aunber  of  mile* 


n  is  UHWl  la  DoUIjlnc  □' 


1.  ■dSla  n 
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C.A.  17. 

DIVISION  SUPERINTENDENT'S  ADVICE  OF  TRAINS 

MOVED. 


\ 


To  Tmm  AUDITOB,  Oab  aooouvts. 
To  TBI  TlCMWr  AVDITOB. 


Owwiam  OF  Sttpbbxxtbhdbvt. 
DWiiion. 


Office  at 


Date 


DMff  Sir; 

Below  And  lUt  of  trauii  mored  on  this  DlTlslon  on. 


.19. 


i)lTUlon  Sup't. 


No.  of  Train. 


Nftme  of  Oonduotor 
in  Chanre. 


Wliere  Tmin  Was 
Taken  V*rom. 


Where  Train  Was 
Lpft. 


NoVB.  -This  is  a  form  on  whleh  the  dtytston  superintendent  reports  to  the 
•aditor  of  oar  auoounts  a  list  of  trains  moved  on  his  division  each  day.  It  is 
■led  to  determine  if  oonduotora*  reports  of  trains  have  been  received  for  every 
tiain  run  on  the  division. 

Ills  made  in  duplieata,  one  copy  being  forwarded  to  the  ticket  auditor  by 
vhom  it  is  used  in  cheeking  oondiiotors'  ticket  returns  and  ojMh  fare  reporto^ 
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c.  A.n 

Conductor's  Report  of  Freight  Train. 

This  blank  is  the  same  as  C.  S.  8. 

It  is  used  by  freight  train  conductoi'S  in  report- 
ing freight  cars  hauled  in  their  trains.  It  is 
made  in  duplicate,  one  copy  going  to  the  auditor 
of  car  accounts,  and  the  other  to  the  car  service 
agent  for  his  use.  From  this  report  is  written 
up  the  local  freight  car  record  and  foreign  freight 
car  record,  forms  C.  A.  19  and  C.  A.  20. 

The  conductor's  report  of  freight  trains  is  used 
by  the  auditor  of  car  accounts  in  verifying  the  ac- 
curacy of  the  division  superintendent's  report  of 
trians  moved — Form  C.  A.  17.  It  is,  moreover, 
the  source  from  which  information  is  derived  of 
car,  train,  and  tonnage  statistics. 
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C.  A.tt. 

The  Local  FREiaBT  Car  Record. 

This  record  is  the  same  as  C.  S.  1. 

It  is  used  by  a  railway  for  the  purpose  of  re- 
cording the  movements  of  its  freight  cars  on  its 
own  (home)  line ;  also  the  movements  of  its 
freight  cars  on  other  (foreign)  roads. 

The  record  is  written  up  in  the  first  place  in 
the  office  of  the  car  service  agent  and  is  used  by 
him  in  the  distribution  of  cars. 

It  is  afterwards  used — to  save  duplication  of 
reqords — by  the  auditor  of  car  accounts  in  com- 
piling mileage  statistics  and  in  verifying  the 
accuracy  of  per  diem  statements  received  from 
other  roads. 
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LOCAL  FREIGHT  CAR  RECORD. 
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Foreign  Freight  Car  Record. 

This  is  the  same  as  the  Car  Service  Agent's 
return  Form  C.  S.  2. 

The  record  is  used  by  a  company  to  record  the 
movements  of  foreign  cars  in  its  possession.  It 
is  written  up  originally  in  the  office  of  the  car 
service  agent,  and  is  used  afterwards  by  the 
auditor  of  car  accounts — to  save  duplication  of 
records — in  compiling  statistics  and  in  accounting 
to  other  roads  for  the  use  of  their  cars. 
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C.  A.  22. 
NOTICE  TO  PAYING  OFFICER  OF  AMOUNT  OF  PER  DIEM 
AND  CAR  MILEAGE  CHARGES  DUE  OTHER  ROADS. 


Office  of  Auditoii  Cau  Accounts. 


No.. 


.19. 


Statement  of  amounts  due  from  the  company  specf  fled  below  on  aocount 
of  per  diem  and  car  mileage,  the  same  to  he  reported  and  taken  up  —  |>y  me 

tn  the  return  for  month  of         19 


Auditor  Car  Accounts. 


irAMB  or  HOAD. 


MONT9. 


4XOUirT. 


NoTB,— This  Is  the  auditor  of  car  account's  notice  to  the  treasurer  or 
accounting  officer  of  a  conipany  of  amouuts  due  from  other  companies  for 
ihe  month  on  account  of  per  diem  car  mileage,  etc.  As  soon  ap  a  rotum  is 
received  by  the  auditor  of  car  aooounts  from  a  company  specifying  the 
amount  due  from  it,  the  amount  is  ai  once  certitled  to  toe  proper  officer  by 
ihe  auditor  of  oar  accounts  (on  this  blank)  so  that  the  balance  for  the 
month  may  be  struck  and  the  payment  thereof  arranged.  In  the  plan  of 
settlement,  of  which  this  is  a  part,  there  is  no  delay.  It  being  the  practice 
for  the  company  In  whose  favor  there  is  a  balance  to  draw  for  same  at  sights 
without  notice.  This  is  done  as  soon  as  the  reports  for  the  month,  between 
the  oompanies  IntcreBted,  have  been  exchanged. 
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a  A.  31 

Monthly  Statement  of  Freight  Train  Service 
AND  Mileage  of  Freight  Cars. 

A  monthly  statement  is  rendered  on  this 
form  to  oflBcials  interested  in  the  movement 
of  equipment.  It  gives  the  number  of  loaded 
home  cars  moved  westbound  during  the  month, 
and  number  of  miles  hauled,  also  the  number  of 
loaded  foreign  cars  moved  westbound  and  their 
mileage,  by  divisions.  It  also  gives  the  same 
information  in  regard  to  empty  home  and  foreign 
cars  westbound — the  total  of  both  loaded  and 
empty  westbound  cars  being  carried  out  by  divi- 
sions. Similar  spaces  are  provided  in  the  blank 
for  loaded  and  empty  home  and  foreign  cars 
eastbound.  The  blank  further  provides  for  col- 
umns in  which  are  entered  the  number  of  freight 
trains  west  ajid  eastbound;  total  number  of  miles 
run  by  freight  trains;  number  of  cars  hauled  in 
construction  trains  and  their  mileage;  total  num- 
ber of  freight  cars  hauled;  the  average  number 
of  cars  hauled  in  freight  trains;  number  of  miles 
run  by  freight  and  passenger  trains,  and  the 
number  of  miles  run  by  empty  freight  engines 
west  and  east  bound. 


This  blank,  like  all  these  relating  to  movement 
of  equipment,  it  is  apparent,  may  be  enlarged  or 
reduced  as  the  requirements  of  particular  compa- 
nies suggest. 
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MoNtHLT    StATBMBNT   OF   pASSENGER    TrAIK    Sxft- 
VICB  AND  MiLBAGE  OF  PaSSENOEB  TraIN  Ca£3L 

This  blank   is  used  in  rendering   a  montU? 
statement  to  officials  interested  in   the    moFe- 
ment   oi   equipment,  of    the   number    of    pas- 
senger, sleeping,  baggage  and  mail  cars  hauled 
during  the  month,  and  the  mileage  thereof.    It 
is  so  arranged  that  the  number  and  mileage  of 
westbound  passenger,  sleeping,  baggage  and  mail 
cars,  home  and  foreign,  are  shown  separately  bj 
divisions;  totals  for  passenger  cars,  westbound, 
and  their  mileage  is  also  given.     In  the  form  as 
used  similar  sections  are  provided  for  eastbound 
cars. 

In  addition  to  the  above  it  is  also  arranged  to 
show,  by  divisions,  the  number  of  passenger 
trains  run  east  and  west;  the  total  number  of 
miles  run  by  passenger  trains;  total  nnmber  of 
miles  run  by  passenger  cars;  total  number  of 
passenger  cars  hauled;  average  number  of  cars 
hauled  in  passenger  trains,  and  the  number  of 
miles  run  by  empty  passenger  engines  west  and 
east  bound. 

This  exhibit  like  all  those  contained  herein  re- 
lating to  the  movement  of  equipment,  traffic,  etc, 
may  be  enlarged  or  reduced  according  to  the  re- 
quirements of  those  usiing  them.  They  aie 
metely  illustrative  therefore. 
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CHAPTER    IX. 
Cabb  and  Maintenance  of  Cars. 

Fully  seventy  per  cent  of  the  total  cost  of 
railway  equipment  is  for  cars.  Afterwards  their 
care  and  maintenance,  incljiding  cost  of  operat- 
ing and  maintaining  Ahops,  machinery,  tools, 
necessary  tracks,  superintendence,  etc.,  approxi- 
mates eight  per  cent  of  the  gross  cost  of  operat- 
ing a  railroad. 

These  enormous  expenditures  are  carried  on 
under  the  advice  and  direction  of  the  Superin- 
tendent of  the  Car  Department.  And  it  is  found 
that  the  more  often  his  advice  is  sought  and  the 
greater  heed  paid  to  it,  the  greater  the  benefit 
that  will  accrue  to  the  railroad  company.  The 
earlier  in  the  operation  of  a  railroad  that  a  capa- 
ble Superintendent  of  Cars  is  appointed  and 
asked  to  locate  and  map  out  car  shops  and 
grounds,  and  the  tracks  incident  thereto,  the 
better  it  will  be  for  the  company  afterwards. 

The  location  of  shops  and  the  provisions  in 
connection  therewith  on  new  lines  are,  too 
often,  the  last  things  thought  of  in  connection 
with  the  construction  work.  And  it  is  a  com- 
mon thing  on  well  managed  railroads  to  see 
local  round-houses  and  car  and  engine  repair 
shops  erected  without  any  provision  being  made 

056) 
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for  the  storage  and  care  of  material,  tools,  and 
things  of  that  kind.  This  is  because  co-opera- 
tive advice  is  not  sought;  somebody  who  only 
knows  (or  thinks  of)  part  of  what  is  needed, 
thoughtlessly  tdkes  the  responsibility  of  decid- 
ing for  all ! 

In  the  planning  and  building  of  a  railroad, 
I  unless  it  be  an  extension  of  an  old  system  or 
the  work  is  supervised  by  veterans  in  railway 
operations)  little  thought  is  given  to  anything 
eiccept  the  main  line  and  sidings.  Somebody,  it 
is  quite  likely,  who  perhaps  knows  very  little 
about  the  needs  of  equipment,  will  say,  with 
a  look  that  silences  everyone  within  hearing, 
'^  Well,  let  us  put  aside  thirty  acres  at  such  and 
such  a  place  for  shops,"  when,  very  likely  one 
hundred  acres  or  more  could  be  used  to  advant- 
age. Thus  the  superint-endent  of  the  car  depart- 
ment and  the  superintendent  of  motive  power 
and  machinery  are  never  afterwards  able  to 
work  effectively  ;  and,  because  of  this  handicap 
the  maintenance  of  equipment  is  carried  on  at 
a  disadvantage  and  at  increased  cost  for  all  time 
— and  this  because  the  advice  of  experts,  (in  the 
company's  employ  and  under  pay)  was  not 
sought  at  the  proper  time  or  proper  deference 
paid  to  their  superior  judgment  and  experience. 

The  planning  of  passenger  cars  passed  with 
the  advent  of  Pullman,  from  the  hands  of  me- 
chanics to  those  of  skilful  designers,  artists  and 
high  class  decorators.  Freight  car  -construction, 
on  the  other  hand^  still  looks  wholly  to  strength 
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dtid  practical  utility.  Nevertheless  these  homelj 
vehicles  have  improved  somewhat  in  beauty  of 
outline  as  well  as  iii  strength  and  carrying  capa- 
city. Car  constniction  is  still  carried  oh  to  a 
certain  extent  by  railway  companies,  bat  more 
commonly  than  otherwise  they  devoie  their 
energies  in  this  direction  to  maintaining  the 
cars  they  buy  in  the  open  market ;  and  it  is  in 
referehce  to  the  maintenance  of  cars,  including 
theii*  care  and  working,  that  this  chapter  treats. 

Responsibility  for  this  service  rests  upon  the 
official  known  as  the  Superintendent  of  the  Car 
Department.*  His  duties  are  of  an  executive 
character  and  em  brace  responsibilities  requiring 
in  their  exercise  extended  practical  experience 
and  admitiistrative  qualities  of  the  highest  order. 

His  opportunities  to  further  the  interests  of  * 
his  company  are,  perhaps,  greater  in  degree  than 
any  other  official  having  to  do  with  the  handling 
and  supervision  of  cars.  The  field  he  superin- 
tends is  great  and  the  wear  and  tear  and  unavoid- 
able destruction  of  property  from  accidents  and 
otherwise,  constant.  It  is  his  particular  duty  to 
see  that  these  losses  are  minimized  and  that  the 
car  equipment  is  maintained  at  the  maximum  of 
efficiency  with  the  least  possible  cost. 

If  all  of  the  cars  that  belonged  to  a  railroad 

Eassed  daily  under  the  eye  of  the  superintendent, 
is  immediate  knowledge  of  their  needs  in  the 
way  of  maintenance  and  betterments  would 
greatly  simplify  the  situation.  But  as  a  matter 
of  fact  the  cats  subject  to  his  guardianship  and 

^iiQ  old  title— still  iwd  soiiietimes->wa8  Master  Car  Builder. 
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care,  number  many  thousands  and  are  scattered 
over  the  whole  country — for  he  must  not  only 
look  after  the  cars  on  the  home  line  but  those 
also  in  use  by  connecting  roads.  How  is  he  to 
keep  himself  advised?     How  act,  when  he  does 

^  not  see  the  cars  and  is  ignorant  of  their  location 
and  condition  except,  indeed,  the  few  that  pass 
into  or  out  of  the  shops  and  yards  under  his 
immediate  eye?  Manifestly,  in  order  to  be 
familiar  with  these  details;  to  know  where  the 
cars  are,  whether  they  fulfill  requirements  or 
not,  what  their  condition  is,  and  the  repairs  that 
are  necessary,  he  must  depend  on  the  returns — 
verbal  and  written — that  he  receives  from  his 
subordinates  and  others. 

With  the  aid  of  these  he  may  and  does  know 

•  the  condition  of  every  car,  and,  summing  up  the 
whole,  of  the  cars  in  the  aggregate.  The  tiiist- 
worthiness  of  the  returns  he  receives  is  apparent, 
for  in  every  case  they  are  based  on  the  personal 
inspection  and  knowledge  of  those  in  immediate 
charge.  Thus  the  superintendent  and  his  assis- 
tants are  kept  advised  of  each  kind  of  car  and  its 
condition,  and  thus  advised  they  are  able  to  main- 
tain them  effectively,  and  doing  so  meet  the  just 
and  pressing  expectations  of  the  management, 
and  the  urgent  requirements  of  the  public  who 
use  the  cars. 

These  returns  are  illustrated  at  length  further 
on,  with  explanations  of  their  purpose,  how  com- 
piled, when  and  by  whom  made  and  to  whom  sent. 
With  the  aid  of  these,  those  in  charge  are  able 
to  scrutinize  each  car  requiring  attention,  wher- 
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ever  it  may  happen  to  be.  Through  these  returns 
they  know  what  cars  require  repairs,  what  re- 
pairs are  being  made  and  where,  and  how  many 
men  are  engaged  in  such  work,  including  that  of 
maintaining,  cleaning  and  lighting  the  cars  in 
actual  use.  Through  these  returns  the  superin- 
tendent knows  how  many  cai^s  are  available,  how 
many  are  in  the  hospital,  the  nature  of  their  ail- 
ment and,  finally,  when  they  will  be  put  back 
into  the  service;  information,  in  fact,  so  specific 
that  the  forms  have  but  to  be  studied  by  those 
concerned  to  keep  them  informed  as  effectively 
as  if  present  in  person  on  the  ground.- 

This  is  one  important  feature  of  car  supervis- 
ion in  its  daily  application,  and  all  who  would 
seek  to  know  the  practical  working  and  adminis- 
tering of  the  car  department  must  study  these 
forms — learn  them  by  heart — for  no  where  else 
can  the  information  they  contain  be  found. 

The  duties  of  the  superintendent  relate  also, 
as  an  advisory  officer,  to  the  procurement  of  new 
cars  from  time  to  time,  as  the  service  requires. 
And,  in  connection  with  such  needs,  he  must  be 
advised  by  observation,  research,  and  practical 
experience,  concerning  the  constructive  features 
of  cars  including  all  the  minor  appliances  and 
fixtures  relating  thereto.  For  the  evolution  in 
construction  and  adaptation  of  cars  to  practical 
needs — demonstated  by  experience  or  evolved  by 
inventive  genius — is  as  constant  and  as  great  as 
in  any  other  field  of  industry.  This  does  not 
need  illustration;  or,  if  it  did,  we  have  but  to 
compare  the    cars  formerly   on  railways  with 
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those  in  current  use.  In  every  feature  there  haa 
been  advancement,  greater  strength  and,  conse- 
quently, greater  durability;  increased  utility; 
greater  capacity;  greater  security;  and,  in  the  case 
of  passenger  cars,  greater  safety  and  comfort 
All  this,  withal,  with  relatively  less  cost. 

It  is,  however,  in  connection  with  the  main- 
tenance of  cars  that  the  greatest  usefulness  of 
the  department  lies.  The  ordering  of  equipment 
is  of  infrequent  occurrence  and  easy  of  accomp- 
lishment. Its  maintenance  afterwards,  however, 
requires  incessant  care  and  watchfulness  over  a 
wide  field;  work  that  demands  in  its  dischaiige 
extended  and  diversified  experience  and  a  bigh 
order  of  talent  The  great  quaptity  of  material 
that  the  maintenance  of  cars  involves,  the  super- 
intendent and  his  assistants  must  pei^sonally 
supervise.  This  material  embraces  a  vast  num- 
ber of  articles  of  widely  different  nature  and 
vp^ried  utility,  but  alike  necessary  in  the  conduct 
of  business.  These  requirements  involve  vast 
outlays  of  money,  but  are  lessened  greatly,  in 
practical  work,  through  the  ingenuity  and  skill 
of  those  in  charge  by  the  refuse  of  scrap  and 
other  available  parts  of  abandoned  cars.  In  this 
way  a  great  saving,  scarcely  known  or  appreci- 
ated outside  of  the  department,  is  effected. 

Not  only  must  those  in  charge  possess  techni- 
cal skill,  but  the  business  acumen  that  is  evinced 
in  the  wise  foresight  that  anticipates  the  w^nts 
pf  the  department,  and  so  makes  provident  use 
of  the  present  to  order  the  equipment  and  ma- 
terial that  will  be  needed  in  the  future ;  and  this 
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i^ithout  ei&ggerating  actual  and  imperative  re- 
quirements. The  care  exercised  not  to  exceed 
actual  needs  as  regards  supplies  ordered  for 
future  general  use  and  temporarily  stored  in  the 
care  of  the  storekeepers  of  a  compan'y,  also  ex- 
tends to  supplies  placed  in  the  hands  of  foremen 
for  immediate  use  in  and  about  the  shops  and 
repair  tracks  and  sheds.  And  in  regard  to  these 
last  petty  supplies  taken  from  the  general  store, 
the  same  watchfulness  is  exercised  to  prevent 
waste  or  improper  use  that  is  thrown  around  the 
general  supplies  of  a  company  ;  for  neglect  here, 
as  elsewhere,  invites  extravagance,  added  cost 
and  unsatisfactory  results. 

Further  supervision  over  the  material  of  the 
car  departmeht  is  aided  by  carefully  devised 
reports  of  material  used  and  on  hand,  made  by 
foremen  and  others  at  the  shops  and  various 
depots  where  supplies  are  kept  to  meet  daily 
needs. 

In  this  way  it  will  be  seen  the  care  and  watch- 
fulness continue  from  the  time  material  is  or- 
dered until  it  is  actually  used;  and,  according  to 
the  measure  of  this  supervision,  it  is  needless  to 
add,  efficiency  or  the  reverse  will  exist.  And 
when  speaking  of  material, not  only  articles  used' 
in  the  maintenance  of  cars  is  meant,  but  tools, 
lubricants,  waste  and  other  supplies,  including 
those  for  lighting  and  the  implements  and  fix- 
tures incident  thereto.  Finally,  the  measure  of 
efficiency  exercised  in  the  disbursement  and  use 
of  material,  is  scrutinized  by  the  management  in 
the  light  of  returns  showing  the  cost  per  mile 
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run  by  cars,  and  in  such  other  ways  as  the  inge- 
nuity of  those  in  charge  may  devise  and  enforce. 

Among  the  important  returns  required  by  the 
department  are  those  relating  to  the  wear  and 
tear  of  wheels,  the  strength  and  dm^ability  of 
which  is  a  matter  of  such  supreme  importance  to 
the  safe  and  economical  operation  of  trains. 
Through  these  returns  the  superintendent  and 
his  aids  are  kept  advised  of  the  actual  life  of 
every  wheel  and  the  work  it  has  performed.  In 
furtherance  of  this,  particulars  of  all  defects  are 
reported  and  carefully  tabulated  for  future  guid- 
ance and  reference.  Records  are  also  kept  of  all 
wheels  guaranteed  by  manufacturers  to  see  that 
the  guarantees  are  fulfilled  in  practice.  Reports 
are  also  required  of  hot  boxes  and  the  cause 
thereof,  when  delays  and  accidents  result  there- 
from. Similarly,  failures  and  defects  in  air- 
brakes are  valuable  for  the  information  and 
guidance  of  those  interested. 

Concerning  the  car  proper  the  superintendent 
requires  reports  of  all  cars  damaged  and  in  many 
cases  the  cause  thereof ;  particulars  of  bad  order 
cars  on  hand  and  where  located ;  cars  worn  out 
and  destroyed  by  his  orders ;  special  and  general 
repairs  required  by  cars,  including  those  owned 
by  other  companies ;  cars  cleaned ;  cars  repainted  ; 
cars  rebuilt ;  cars  ready  for  service ;  new  cars 
received.  Reports,  in  fact  covering  every  phase 
of  the  subject  necessary  to  his  enlightenment, 
and  that  of  the  managing  officials  of  the  com- 
pany. 

The  numbering  of  cars  and  the  grouping  of 
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the  numbers  is  one  of  the  many  duties  which 
falls  to  the  lot  of  the  superintendent.  The  prac- 
tices of  railroad  companies  are  not,  however, 
uniform  in  regard  to  numbering  cars.  Thus  one 
company  will  set  aside  all  numbers  say  from 
1  to  1500  for  its  passenger  cars ;  and  all  over 
that  number  for  freight  cars.  Of  the  latter 
series,  the  even  numbers  will  perhaps  be  assigned 
to  box,  furniture,  refrigerator  and  other  enclosed 
cars ;  the  odd  numbers  being  assigned  to  other 
classes  of  cars.  Or  a  company  may  set  aside  the 
numbers,  both  odd  and  even,  between  10,000 
and  20,000  for  one  class  of  cars  and  between 
20,000  and  30,000  for  another  class,  and  so  on. 
The  purpose,  whatever  the  plan  may  be,  being 
to  enable  those  interested  to  determine  the  kind 
and  class  of  a  car  upon  hearing  the  number,  so 
far  as  any  plan  can  do  this  without  too  much 
elaboration. 

The  lettering  on  cars  seems  a  simple  and  me- 
chanical matter  to  the  idle  looker-on,  yet  it  is 
not  so;  for  the  information  conveyed  and  the 
manner  and  place  of  conveying  it  are,  really, 
matters  of  careful  study  and  arrangement  based 
on  long  experience  and  the  needs  of  the  service. 
On  some  cars  the  work  is  artistic,  so  far  as  its 
nature  permits ;  on  others  it  is  the  reverse. 
So,  too,  in  regard  to  painting  cars  :  the  color  and 
kmd  of  paint  and  the  quality  of  varnish,  and  the 
manner  in  which  all  are  applied,  more  often 
than  otherwise  indicate  taste  and  discernment 
as  well  as  the  practical  question  of  usefulness 
and  wear  and  tear. 
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Another  duty  that  belongs  to  the  superintend- 
ent of  the  car  department  is  the  preparation  and 
general  distribution  of  the  "Object  cards  that 
are  nailed  to  cars  showing  at  a  glance  those 
that  are  in  "bad  order;"  that  are  "defective;" 
that  need  "light  repaij-s;"  that  need  "general 
repairs;"  that  are  "to  be  destroyed;"  that  are 
"ready  for  service;"  that  are  loaded  with  "inflam- 
mable material;"  that  are  subject  to  "penalty" 
under  the  rules;  "home  route"  cards,  etc.  Pro- 
vision in  fact,  being  made  to  cover  every  emer- 
gency of  the  service  at  the  minimum  of  cost. 

Similarly,  the  oversight  of  the  superintendent 
and  his  assistants  extends,  with  minute  particu- 
larity, to  every  phase  of  the  work:  the  mainte- 
nance of  shops;  the  procurement  and  mainte- 
nance of  machinery  and  tools  ;  details  of  repairs 
to  cars  ;  cars  rebuilt ;  articles  manufactured  for 
use  by  the  department ;  piece  work  ;  work  done 
for  individuals  and  corporations,  and  so  on.  And 
as  the  cars  of  different  companies  are  nsed  in 
common,  it  falls  to  the  department  to  make  such 
repairs  as  may  be  necessary  to  the  cars  of  other 
roads,  and  in  doing  so  to  discriminate  between 
the  repairs  that  are  chargeable  against  the 
owner  and  those  that  must  be  made  at  the 
expense  of  the  company  using  them. 

The  permanent  records  in  the  office  of  the 
superintendent  of  cars  depend  upon  the  division 
of  the  work  as  regards  the  handling  of  material 
and  the  keeping  of  the  accounts.  Those  of  a 
fundamental  nature,  however,  that  may  be 
named,  irrespective  of  any  such  ponditions,  are: 
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the  record  of  repairs  to  different  classes  of  cars, 
a  record  of  passenger  cars;  record  of  freight  and 
other  cars;  record  of  oil,  waste  and  tallow  used; 
record  of  car  wheels;  record  of  car  mileage;  and, 
finally,  material  and  labor  records.  The  extent 
of  these  last  named  will,  however,  as  already 
observed,  depend  upon  the  organization  as  regards 
division  of  work  and  responsibility. 

It  is  to  the  superintendent  of  cars  and  those 
about  him,  as  already  intimated,  that  a  company 
should  look  for  plans  for  its  shops  and  repair 
buildings;  the  tools  and  machinery  the  service 
requires;  the  tracks  and  sidings  necessary  for  the 
purposes  of  the  department,  and  all  the  other 
paraphernalia  incident  to  its  operations. 

He  is  at  once  a  constructive  and  operating 
official;  building  up  and  afterwards  maintaining 
and  operating.  And  to  do  this  he  must  feel  the 
pulsations  of  his  department  however  remote  or 
faint.  Through  observation,  personal  intercourse, 
the  telegraph,  and  special  and  stated  returns,  he 
keeps  himself  actively  and  in  minute  contact 
with  every  phase  of  the  situation.  The  informa- 
tion, thus  acquired,  is  imparted  by  him  to  such 
general  managing  officials  of  the  company  as 
may  be  interested.  And  this  last  is  as  necessary 
as  the  first;  for  in  no  other  way  can  he  secure 
their  active  and  intelligent  co-operation  and  ad- 
vice; things  so  necessary  in  corporate  life  where 
there  is  divided  responsibility  for  work  done  and 
results  achieved. 

Not  only  does  the  superintendent  keep  him- 
self in  touch  with  the  local  conditions  and  needs 
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but  through  attendance  at  the  meetings  of  super- 
intendents of  cars  and  by  personal  intercourse 
with  such  officers  on  other  roads,  keeps  his  plant 
and  equipment  in  line  with  the  best  constructive 
and  operating  practices  of  the  day.  And  it  i« 
due  to  him  and  this  intercourse,  that  the  uni- 
formity and  general  usefulness  of  cars  has  been 
obtained. 

And  it  is  needless  to  say  that  the  measure  of 
success  the  individual  superintendent  attains 
in  his  intercourse  with  the  officials  of  other  com- 
panies is  dependent  upon  his  industry,  experi- 
ence and  tact.  It  also  falls  out,  in  this  connec- 
tion, in  the  practices  of  the  department,  that 
because  of  the  general  understanding  among 
master  car  builders,  the  superintendent  of  the 
car  department  has,  in  a  great  measure,  to  super- 
vise and  audit  the  manifold  accounts  that  arise 
between  railroads  in  connection  with  the  repair 
and  maintenance  of  the  cars  used  in  joint  ser- 
vice. And  as  these  accounts  are  numerous  and 
often  complicated  and  for  considerable  amounts, 
the  faithful  performance  of  the  service  requires 
time  and  accurate  knowledge,  and  systematic 
provision. 

In  conclusion,  it  may  be  said,  that  the  great 
number  of  men  employed  by  the  car  department, 
scattered  as  they  are  over  a  wide  territory,  in- 
volve careful  organization  and  constant  watch- 
fulness. In  the  building  up  of  the  force,  those 
employed  are  selected  only  after  careful  scrutiny 
under  forms  prescribed  by  the  superintendent. 
Thus,  he  controls  the  force  and,  through  the 
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retoms,  keeps  himself  advised  of  its  work;' 
the  number  of  men  at  each  point;  the  actual 
time  worked  by  each  man — including  regular 
and  overtime — ;  the  kind  of  work  each  man  is 
engaged  upon,  and  finally  what  he  accomplishes. 
In  this  way  and  by  carefully  devised  methods, 
the  result  of  experience  and  careful  provision, 
the  department  is  supervised  throughout,  the 
superintendent  and  other  responsiWe  officers 
of  the  company  watching  the  procurement  of 
cars  and,  afterwards,  their  maintenance;  the 
purchasing  of  material ;  its  use  ;  the  Jhiring  and 
discharging  of  men  ;  their  need  and  fitness ;  and 
so  on  through  all  the  varied  ramifications  and 
multiplied  exigencies  of  the  service. 


CHAPTER  X. 

Abbanobmbnt  of  Cab  Shops  and  Oboanization 

OF  Fobobb. 

I  have  described  in  the  preceding  chapter,  with 
more  or  less  particularity,  the  duties  and  respon- 
sibilities of  those  in  charge  of  the  care  and  main- 
tenance of  cars.  However,  in  this  case,  as  in 
every  other  of  a  like  nature,  it  is  interesting  and 
instructive  above  all  to  hear  what  the  master 
himself — ^the  man  who  actually  does  the  thing — 
has  to  say  on  the  subject.  The  great  importance 
and  value  of  such  expression  has  led  me  to  solicit 
— and  happily  to  secure — this  from  Mr.  Charles 
A.  Schroyer,  a  superintendent  of  the  car  depart- 
ment of  one  of  the  great  railways  of  the  world; 
a  man  of  long  and  widely  diversified  experience, 
who  has  no  superior  in  the  service  and  is  every- 
where recognized  as  an  eminent  and  trustworthy 
authority  in  this  important  branch  of  railway 
operations. 

Having  secured  this  interesting  and  highly 
valuable  exposition  of  the  subject,  I  submit  it 
without  comment  for  the  benefit  and  enlighten- 
ment of  those  who  seek  to  know  something  con- 
cerning the  administration  and  interior  working 
of  the  car  department,  but  whose  facilities  render 
the  acquiring  of  such  information  impossible; 
information,  it  may  be  said,  that  is  of  the  greatest 
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value  to  everyone  who  seeks  railway  advance- 
ment in  this  or  any  of  the  other  fields  of  prefer- 
ment. With  this  brief  explanation  I  submit 
what  Mr.  Schroyer  so  pertinently  says  on  the 
subject. 

The  large  number  of  passenger  and  freight 
cars,  that  comprise  the  rolling  stock  of  a  railrrad* 
are  of  so  much  importance  that  the  work  of 
maintaining  this  equipment  requires  the  most 
careful  preparation  and  supervision. 

In  the  beginning  of  railroads,  and  now  with 
new  roads,  oftentimes  little  provision  is  made  or 
thought  given  to  the  repair  and  maintenance  of 
cars;  a  few  outlying  tracks  and  rough  sheds 
being  deemed  sufficient. 

As  the  car  equipment  of  a  railroad  increases  in 
number  and  age,  however,  the  importance  of  it^ 
maintenance  becomes  more  and  more  pronounced 
Permanent  shops  are  then  established   for  per- 
forming such  work  as  is  required  in  making  what 
is  generally  known  among  car  men  as  ''Heavy 
repairs  to  freight  cars."     Shops  are  erected,  ma- 
chinery installed,  and  permanent  tracks  laid  in 
close  proximity,  where  the  work  of  making  light 
and  heavy  repairs  can  be  carried  on  at  the  mini- 
mum of  cost.     Organization  for  supervising  and 
doing  the  work   also- assumes  tangible  shape. 
Schemes,  such  as  Transfer-tables  (operated  by 
electricity)  for  handling  cars  in  the  yards,  places 
for  the  storage  of  cars  while  awaiting  repairs, 
provision  for  painting  cars,  and  other  necessary 
facilities  are  inaugurated. 
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The  organization  of  the  car  department,  as 
finally  perfected,  is  generally,  as  follows: 

The  Superintendent  of  the  Car  Department  or 
Master  Car  Builder,  who  has  charge  of  the  forces 
constructing  and  maintaining  car  equipment. 

Interchange  Inspectors.  Their  duties  are  to 
inspect  cars  under  "Master  Car  Builders'" 
(M.  C.  B)  rules  at  interchange  points  where  cars 
are  delivered  to  and  received  from  foreign  com- 
panies. They  note  the  general  condition  of  the 
cars  and  especially  defects  for  which  owners  are 
respoubible  in  contradistinction  to  defects  for 
which  the  operating  line  is  responsible;  these 
they  write  up  on  the  records  and  speciaJize  in 
their  returns. 

General  Inspectors.  Their  duties  are  to  in- 
spect cars  at  terminal  stations,  to  determine 
whether  or  not  they  are  safe  for  operation  and 
handling  freight. 

NoTB  — lofii>ector8  of  passenger  cars  at  Terminals  are  classed  as  General 
Inspectors. 

Local  Inspectors.  These  inspectors  are  loca- 
ted at  important  stations  along  the  line  and  it  is 
their  duty  to  inspect  cars  while  enroute,  to  deter- 
mine their  safety  and  to  ascertain  whether  or  not 
defects  are  such  as  to  necessitate  the  removal  of 
the  car  from  the  train  in  order  to  prevent  acci- 
dent or  further  damage;  also  to  look  after  the 
oiling  and  icing  of  cars  enroute,  etc. 

General  Foreman.  His  duties  are  to  supervise 
inspectors  and  local  foremen,  in  the  yard  of  the 
principal  shop  where  heavy  repairs  are  made  to 
ears.     He  also  has  general  charge  of  such  work 
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and  is  in  fact  one  of  the  superintendent's  imme- 
diate assistants. 

Gang  Foremen.  They  have  charge  of  the  men 
actually  making  repairs  to  cars. 

Freight  Car  Foremen  of  the  first  class.  They 
are  employed  in  the  yards  where  heavy  repaii's 
are  made,  about  the  principal  shop. 

Freight  Car  Foremen  of  the  second  class.  They 
are  employed  in  charge  of  the  force  at  local 
points  vrhere  light  repaiiis  are  made. 

Foremen  of  the  third  class.  They  have  charge 
of  the  force  at  local  points  engaged  in  making 
running  repairs  to  cars  in  transit. 

Freight  Car  Carpenters.  They  are  employed 
in  yards  where  the  principal  work  is  performed, 
and  their  duties  comprise  laying  out ;  framing  of 
heavy  and  other  timbers  of  the  car;  and  the 
work  of  constructing  new  cars.  This  class  of 
help  furnishes  its  own  tools. 

Freight  Car  Repairers.  The  men  who  take  the 
lead  in  the  work  performed  in  making  heavy 
repairs  to  cars. 

Freight  Car  Repairers'  Helpers.  These  men 
do  the  secondary  work  and  assist  the  Car  Re- 
pairers where  heavy  repairs  are  being  made. 

Car  Smiths.  Performing  the  general  work  of 
repairs  in  yards  where  light  and  running  repairs 
are  made. 

Handy  Men.  Employed  at  local  and  terminal 
stations  whose  duties  comprise  oiling,  inspecting, 
cleaning,  icing  and  making  light  repairs  to  car« 

Car  Oilers:  men  whose  exclusive  duties  are  the 
oiling  of  both  freight  and  passenger  cars. 
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Oilers  and  Inspectors:  men  whose  duties  em- 
brace the  oiling  and  inspection  of  cars  while  in 
transit,  in  terminal  yards^  and  on  team  tracks^  etc. 

Foreman's  Clerk.  His  duties  are  somewhat 
general  but  more  particularly  embrace  the  keep- 
ing of  a  record  of  all  cars  passing  over  the  repair 
tracks;  details  of  repairs  made  to  same;  filling 
out  cards,  in  accordance  with  the  Master  Car 
Builders'  rules  for  defects  existing,  for  repairs 
made,  for  defects  for  which  owners  are  responsi- 
ble, and  for  repairs  made  for  which  the  operating 
line  is  responsible. 

The  above  classification,  in  a  general  way, 
covers  the  important  divisions.  A  force  em- 
ployed for  special  purposes  is  always  so  indicated 
on  the  pay  roll  and  other  records  of  a  company. 


The  location  of  the  car  shops  should  be  cen- 
tralized to  the  greatest  possible  extent  at  such 
points  as  will  best  meet  the  requirements  of  the 
service  and  avoid,  as  far  as  possible,  the  trans- 
porting of  bad  order  cars  over  the  line. 

On  a  railroad  having  from,  say,  four  to  five 
thousand  miles  of  track,  two  main  shops  should 
be  conveniently  located  at  different  points  on  the 
line,  in  which  there  should  be  facilities  for  mak- 
ing heavy  repairs  and  getting  out  the  various 
kinds  and  classes  of  materials  used  in  such  repairs 
of  cars.* 


*In  this  case  m  in  all  similar  cases  the  proyision  made  8houl<} 
be  such  as  tha  needs  of  a  company  require. 
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The  shops  should  be  generally  arranged  as  fol- 
lows: 

Blacksmith  Shop.  Such  a  shop  should  be 
especially  provided  for  doing  the  ivork  of  the  car 
department,  lest  the  work  should  be  interrupted 
by  the  miscellaneous  and  varied  character  of 
work  performed  in  the  locomotive  departmeut 
blacksmith  shops.  It  usually  happens  that  when 
car  department  work  is  left  to  be  done  by  another 
department,  the  work  of  the  latter  is  too  often  con- 
sidered more  important  and  so  is  given  the  pref- 
erence— ^the  car  work  suffering  correspondingly 
therefrom.  It  is  also  of  advantage  to  have  a 
blacksmith  shop  for  the  car  department  for  the 
reason  that  the  work  can  be  done  by  men  of  less 
skill  than  in  the  locomotive  blacksmith  shop  be- 
cause of  the  large  quantities  of  work  of  a  dupli- 
cate character. 

The  Planing  Mill.  The  planing  mill  should  be 
so  arranged  as  to  enable  the  work  of  framing 
heavy  timbers  to  be  done  in  one  part  of  the  mill 
and  the  work  of  a  lighter  nature  taken  care  of  in 
another  part  without  being  brought  in  contact 
with  one  another. 

Cabinet  Shop.  This  shop  should  be  provided 
with  facilities  for  taking  care  of  the  lighter  class 
of  work  in  framing  way  (caboose)  cars,  refriger- 
ator cars,  and  other  similar  classes  of  miscellan- 
eous car  equipment. 

The  Foundry.  The  foundry  should  be  provided 
with  sufficient  capacity  for  the  getting  out  of  both 
brasses  and  gray  iron  castings. 

Machine  Shop.   The  machine  shop  work  of  the 
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car  department  can  also  be  done  by  men  of  less 
skill  than  those  ordinarily  classed  as  machinists; 
and  therefore  it  is  economy  to  have  a  machine 
shop  for  the  car  department  separate  from  the 
locomotive  machine  shop.  This  shop  should  be 
located  on  tracks  having  switches  at  both  ends 
where  work  of  repairs  of  a  heavy  nature  can  be 
made  and  where  bad  order  cars  can  be  placed  at 
one  end  and  good  order,  or  repaired  cars,  can  be 
taken  out  from  the  other.  A  series  of  tracks 
should  also  be  placed  in  close  proximity  to  the 
shop,  on  which  cars  may  be  placed  that  are  in 
need  of  repairs  ordinarily  classed  as  "light.*'  A 
switch  should  be  placed  at  either  end  of  such 
tracks,  to  be  used  in  placing  bad  order  cars  at  one 
end  and  for  removing  repaired  cars  at  the  oppo- 
site end.  A  sufficient  number  of  tracks  should 
be  installed  in  the  yard  at  such  places  where  they 
will  not  interfere  with  the  work  of  the  switch- 
ing department,  upon  which  may  be  stored  cars 
awaiting  repairs,  and  also  those  that  are  to  be 
painted. 

A  Scrap  Yard  i^  necessary  where  materials  re- 
moved from  cars  repaired  and  from  wrecked  cars 
received  from  the  road,  can  be  assorted  and  dis- 
posed of.  A  well  regulated  scrap  yard  is  of  more 
value  to  a  railway  company  than  is  usually 
thought,  and  if  it  is  not  properly  arranged,  the 
work  of  handling  scrap  material  is  so  laborious 
that  often  times  the  amount  received  from  the 
sale  of  the  scrap  does  not  much  more  than  pay 
for  the  labor  performed. 

A  permanent  wrecking  derrick  should  be  pro 
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vided  in  close  proximity  to  the  scrap  yard  where 
heavy  materials,  usually  consisting  of  trucks  and 
heavy  material  received  from  the  line,  can  be 
loaded  and  unloaded.  A  great  saying  can  thus 
be  effected  by  the  labor  saved  through  the  lesser 
number  of  men  required  to  handle  heavy  material. 

The  grouping  of  these  shops  and  tracks  should 
be  of  such  a  character  as  to  enable  materials 
from  the  mill,  blacksmith  shop,  etc.,  to  be  trans- 
ported from  shop  to  shop  at  a  minimum  cost. 
No  fixed  plan  can  be  laid  down  for  a  shop  of  this 
character  for  the  reason  that  it  must  always 
be  made  to  meet  the  land  and  track  conditions 
in  and  about  the  yards  in  which  it  is  built. 

The  system  under  which  work  is  conducted 
must  necessarily  be  varied  to  meet  track  and 
switching  conditions  in  the  yard.  The  best  prac- 
tice, however,  in  important  yards  where  both 
heavy  and  light  repairs  are  handled,  is  to  have 
an  inspector  inspect  all  cars  received  from  outly- 
ing? divisions;  and  in  this  inspection,  he  should  be 
the  judge  as  to  the  classification  of  repairs  to  be 
made— which  classification  should  be  the  basis  for 
determining  where  car  should  be  placed  and  what 
work  is  needed  to  place  the  car  in  first  class  repair. 

All  bad  order  cars  on  which  repairs  can  be 
made  in  one  day  or  less  should  be  grouped  and 
classed  as  **A"  (light)  repairs,  and  a  card  known 
as  the  "A"  card  applied  to  each  car.  This  card 
indicates  the  initial,  number  of  car,  classification 
of  repair  work  needed,  together  with  a  space  for 
the  name  of  the  inspector.  Cars  which  require 
more  than  one  day  and  less  than  two  days  for 
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making  the  repairs  should  be  classified  as  "B". 
Those  requiring  two  days  or  more  as  **C"  repairs. 
These  cards  should  be  of  different  colors  to  enable 
the  switch  crews  to  determine  at  a  glance  what 
disposition  should  be  made  of  the  car;  and  all  cars 
of  the  different  classes  should  be  set  on  a  track  by 
themselves,  and  the  work  got  out  uniformly,  thus 
avoiding  the  re-switching  of  the  cars  and  the 
holding  of  same,  as  would  be  the  case  if  heavy 
and  light  repairs  were  mixed  indiscriminately  on 
the  track. 

Good  practice  requires  that  such  parts  of  cars 
as  require  painting,  be  done  first  to  enable  them 
to  receive  a  coat  of  paint  while  on  the  repair 
track  prior  to  going  onto  the  regular  paint  tracks. 
This  greatly  facilitates  the  work  of  painting. 

Wrecked  cars,  or  those  so  badly  damaged  as  to 
extend  beyond  the  class  "C  "  repairs,  should  have 
repairs  made  under  cover  in  a  shop  especially 
provided  for  this  class  of  work. 

Cars  requiring  light  repairs  should  always  be 
given  preference  over  the  heavy,  the  heavy  re- 
pairs being  held  until  such  time  as  the  light  re- 
pair work  slackens,  as  this  practice  will  tend  to 
reduce  the  number  of  bad  order  cars  held  for 
repairs  to  the  minimum,  thus  enabling  a  larger 
number  of  cars  to  be  continued  in  service.  Under 
certain  conditions  heav^y  repair  cars  are  often 
held  what  is  apparently  an  unusual  length  of 
time,  but  this  is  found  desirable  when  the  force 
cannot  be  regularly  employed  on  both  heavy  and 
light  repairs  at  the  same  time. 

The  arrangement  of  the   machinery  in  the 
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planing  mill  is  of  such  importance  that  the  most 
careful  attention  should  be  given  it  to  enable 
the  work  to  be  done  in  such  a  manner  as  to  have 
that  of  a  heavy  character  moved  straight  through 
the  mill  and  never  backwards.  This  can  be 
done  by  means  of  wooden  horses  or  dollys  for 
shifting  heavy  materials  from  one  machine  to 
another  and  so  enable  the  men  to  take  the  rough 
material  in  at  one  end  of  the  mill  and  turn  out 
the  finished  product  at  the  other  with  the  mini- 
mum amount  of  delay. 

Light  materials  taken  out  of  the  mill  should 
in  all  cases  be  got  out  on  trucks  to  avoid  laying 
them  on  the  floor  and  reloading  them.  A  great 
saving  in  time  can  be  made  by  the  foremen  if 
particular  attention  is  paid  to  this. 

The  matter  of  conveying  the  shavings  and  off- 
fall  from  the  machines  and  saws,  to  the  boiler 
room,  is  one  of  the  utmost  importance,  and 
modern  methods  for  so  doing  should  in  all  cases 
be  employed. 

The  Pattern  Shop  and  Cabinet  Shop  should  be 
in  the  same  room  if  possible,  as  the  machinery 
employed  in  the  two  departments  of  the  work 
is  practically  the  same  and  by  so  associating 
them,  the  same  machines  will  answer  the  pur- 
poses of  both  departments. 

The  location  of  the  machine  and  blacksmith 
shops  should  be  such  as  to  enable  the  heavy 
materials  to  be  got  out  in  these  departments  and 
transferred  or  loaded  at  the  minimum  cost. 

Tracks  for  the  storage  of  wheels  mounted  for 
use  should  be  sufficiently  close  to  the  ''Pressing 
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off  and  on  machinery"  as  to  enable  quick  deliv- 
ery of  same  to  be  made.  •  Tracks  should  be  in- 
clined away  from  the  machine  shop  toward  the 
point  where  loading  and  unloading  is  done,  as 
this  allows  the  wheels  to  be  taken  from  the 
tracks  in  the  order  that  they  are  mounted. 
Great  care  should  be  exercised  in  using  first  the 
oldest  wheels  on  track;  this  on  account  of  the 
time  guarantee  on  freight  wheels. 

Tracks  on  which  wheels  are  stored  to  be  dis- 
mounted, should  be  inclined  toward  the  shop  to 
have  them  move  by  gravity  to  as  great  an  extent 
as  possible. 

The  best  method  of  loading  and  unloading 
mounted  wheels  has  been  founa  in  the  use  of  the 
piston  jack  (see  illustration  on  next  page),  located 
in  the  ground  and  operated  with  air  pressure  to 
raise  the  wheels  up  to  car  level,  rather  than  to 
use  the  old  style  derricks. 

The  jacking  up  of  cars,  the  cleaning  o^  air 
brake  cylinders  and  triple  valves  and  the  testing 
of  air  brakes  by  means  of  air  pressure  have  been 
found  to  cut  so  much  figure  in  economy  and  cost, 
that  the  greatest  consideration  should  be  given 
the  same  in  the  arrangements  of  the  yard. 

At  terminal  stations  sufficient  trackage  should 
be  provided,  conveniently  Ipcated,  to  enable  bad 
order  cars  to  be  switched  out  of  trains  and  got 
to  and  from  the  repair  yards  without  interference 
with  other  equipment.  These  tracks  should  be 
provided  with  air  for  testing  air  brakes,  jacking 
up  cars,  etc.  A  stock  house  of  sufficient  capacity 
should  also  be  provided  to  properly  care  for  such 
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materials  as  are  used  in  and  about  a  yard  of  this 
kind,  where  machinery  and  smith  work  is  neces- 
sarily limited  to  that  which  can  be  procured  from 
the  Main  Shops,  the  work  being  confined  to  that 
which  can  be  done  with  materials  of  this  kind. 

At  local  points  of  sufficient  importance,  tracks 
holding  a  limited  number  of  cars  conveniently  lo- 
cated should  be  provided;  also  a  small  stock  house 
for  the  storage  of  waste  and  oil  and  such  other 
materials  as  are  ordinarily  used  in  work  of  what 
is  known  as  light  or  running  repairs. 

The  lubrication  of  cars  is  a  question  upon 
which  more  could  be  said  than  can  be  outlined 
in  this  article.  Briefly,  the  yards  where  heavy 
repairs  are  made  to  cars,  should  be  equipped  with 
an  oil  house  having  apparatus  therein  for  the 
sorting  of  the  waste;  steam  heating  tanks  where 
the  waste  can  be  heated  to  the  proper  degree  of 
temperature;  presses  where  condemned  waste 
can  be  pressed  and  the  oil  extracted  from  it  and 
the  condemned  waste  sent  to  the  locomotive 
department  for  firing  up  engines.  The  usable 
waste  that  has  been  sorted,  should  be  mixed  with 
new.  Soaking  vats  should  be  provided  where 
the  waste  can  be  placed  in  oil  for  soaking,  and 
draining  racks  in  which  it  can  be  placed  for 
draining  off  the  superfluous  oil. 

The  condemned  waste  removed  and  used  for 
firing  up  engines  is  of  sufficient  value  to  pay  the 
entire  expense  involved  in  the  operation.  The 
oil  extracted  is  clear  gain. 

All  waste  should  be  soaked  at  least  24  hours 
before  using  (the  longer  the  better).     Journal 
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boxes  of  all  cars  undei^oin^  heavy  repairs,  if  do< 
repacked  within  two  years,  should  have  all  the 
waste  removed  and  taken  to  the  oil  house  ui 
disposed  of  as  indicated  above ;  that  which  is 
usable  should  be  mixed  with  new  waste  and 
soaked  and  the  boxes  repacked.  The  benefits 
gained  by  this  practice  are  great. 

At  outside  yards  and  terminals  where  light 
and  running  repairs  only  are  made,  the  shop 
should  be  provided  with  oil  tanks,  soaking  vats 
and  draining  racks,  so  that  a  sofScient  quADtity 
of  waste  properly  saturated  may  be  carried  in 
stock  at  all  times  for  renewal. 

At  local  points  where  cars  are  cared  for  while 
en  route  the  same  provision  should  be  made«  and 
cans  for  properly  saturated  waste,  or  combina- 
tion cans  for  oil  and  waste,  should  be  stored  in 
the  yards  for  convenient  use  when  necessary. 

The  repairs  of  air  brakes  is  a  matter  which 
needs  the  most  careful  attention.  Large  expen- 
ditures are  made  in  fitting  cars  vnth  these  appli- 
ances  and  the  practice  of  letting  the  hose  bang 
down  from  the  end  of  the  cars  results  in  much 
sand  and  dirt  being  carried  into  the  train  pipe, 
through  the  strainers  and  into  the  triple  valves. 
In  many  cases,  the  smaller  particles  of  sand 
reach  the  cylinders  where  it  bar  a  tendency  to 
cut  the  lealJier  packing. 

All  well  equipped  shops  are  provided  with 
necessary  tools  and  appliances  for  cleaning  and 
making  light  repairs  to  triple  valves.  Repairs 
of  a  heavy  character  should  be  sent  to  the  Air 
Brake  company  originally  furnishing  the  values, 
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as   an  ordinary  car  shop  is  not  equipped  to  do 
work  suflBciently  accurate  for  a  piece  of  machin- 
ery of  this  character.     Valves  from  the  yards 
and  the  road  should  be  sent  to  the  shop  where 
they  can  be  repaired  and   cared  for  as  indi- 
cated.    The  cleaning  of  air  brake  cylinders  and 
the  removal  and  replacement  of  the  triple  valves 
should  be  done  in  all  cases   when   the  valves 
have  been  in  service  eight  months  or  more.    The 
tightening  up  of  leaky  joints ;  removal  and  re- 
placement of  angle  cocks,  hose  and  couplings ; 
the  tightening  up  of  air  brake  pipes  and  cylin- 
ders ;  the  removal  and  replacement  of  worn  out 
brake  shoes;  and  the  testing  and  adjusting  of  the 
apparatus  should   be   performed   in  the  repair 
yards,  on  warehouse  tracks,  on  team  tracks  and 
other  tracks  when  the  cars  are  stored  there  a 
sufficient  length  of  time,  and  it  is  possible  for 
them  to  be  reached  with  air  pipes  for  the  pur- 
pose of  testing.     The  work  should  be  done  by  a 
man  especially  skilled  in  work  of  this  character. 

The  passenger  equipment  of  a  railroad  is  so 
valuable  and  its  maintenance  comprises  so  great 
a  percentage  of  cost,  that  it  must  be  handled  with 
the  most  complete  organization  and  best  arranged 
shops  to  insure  its  maintenance  at  the  minimum 
cost.  The  organization  for  conducting  the  work 
is,  substantially,  as  follows: 

Foreman  of  Passenger  Repairing  or  Carpen- 
ter Shop.  His  duties  embrace  the  general  work 
of  repairing  and  maintaining  the  passenger  cars 
in  so  far  as  the  woodwork  of  the  car  is  concerned; 


184  80IENGE  OF  RAILWAYS. 

also  the  direction  of  the  iron,  paint,  tin  and  uphol- 
stering departments. 

Foreman  of  Trimming  Department.  His  duties 
comprise  a  general  inspection  of  cars  on  their  ar- 
rival at  the  shop.  He  reports,  on  form  provided, 
all  wrork  to  be  performed  on  the  cars.  He  has 
charge  of  the  force  \\rhich  strips  or  removes  from 
the  cars,  the  doors,  sash,  blinds,  seats,  trimmings, 
etc. :  has  the  same  properly  marked  and  tabulated 
and  delivered  to  the  proper  department  where 
the  work  of  cleaning,  repairing,  etc.  is  performed. 
Also  the  assembling  and  re-trimming  of  the  cars 
after  the  general  work  of  repairs  is  finished. 

Foreman  of  Truck  and  Platform  Repairs.  He 
is  in  charge  of  the  men  employed  on  the  work  of 
repairing  all  portions  of  trucks  and  platforms,  in- 
cluding air  brakes. 

Foreman  Tinner.  His  duties  are  to  look  after 
the  repairs  of  all  portions  of  the  car  pertaining 
to  the  tin  department. 

Foreman  Upholsterer.  His  duties  comprise 
the  transporting  of  seats  and  backs,  curtains,  car- 
pets, etc.  from  the  cars  to  the  upholstering  clean- 
ing department,  properly  cleaning  and  repairing 
the  same  and  re-conveying  to  the  car  when  fin- 
ished and  ready  for  service. 

Foreman  Painter.  His  duties  comprise  the 
determiuing  of  the  class  of  painting  and  the  work 
to  be  done  on  the  car  and  the  supervision  of  the 
same. 

Foreman  of  the  Cabinet  Department.  His 
duties  comprise  the  construction  of  and  repairs 
to  interior  parts  of  the  cars. 
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Where  the  work  of  maintaining  passenger  cars 
IS  conducted  at  shops  where  freight  car  repairing 
is  performed,  the  foreman  of  the  planing  mill, 
machine  shop  and  blacksmith  shop,  necessarily 
performs  the  work  that  must  be  done  for  both 
departments,  passenger  and  freight. 

Foreman  of  Outside  Cleaning  Yards.  He  is 
located  at  terminal  stations  and  his  duties  com- 
prise the  making  of  light  and  running  repairs,  the 
cleaning  and  caring  for  cars  while  the  same  are 
in  service. 

Inspectors  at  Terminal  Stations.  His  duties 
comprise  the  general  inspection  of  all  parts  of  the 
car  for  the  purpose  of  determining  as  to  its  safety 
for  transporting  passengers  on  the  line. 

Local  Inspectors.  These  are  located  at  the 
principal  stations  along  the  line  and  their  duties 
comprise  the  inspection  of  trains  while  in  transit, 
the  lubrication  and  care  of  same,  and  making 
such  light  repairs  as  are  found  necessary. 

The  grouping  of  buildings  for  the  maintenance 
of  passenger  cars  depends  very  largely  on  the 
ground  space  and  arrangement  of  the  tracks.  A 
desirable  arrangement  is  that  which  will  bring 
them  in  such  relation  to  each  other  as  to  facili- 
tate the  transfer  of  interior  furnishings  of  the 
car  comprised  of  seats,  backs,  curtains,  carpets, 
upholstering,  etc.,  to  and  from  the  upholstering 
department;  the  parts  of  the  seats,  etc.,  to  be 
repaired  by  the  cabinet  department ;  the  doors, 
sash,  blinds,  etc.,  that  go  to  the  carpenter  shop 
for  repairs  ;    and,  finally,  convenient  facilities 
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for  reaching  the  varnish  room  and  the  car  on  its 
completion. 

A  sufficient  number  of  tracks  should  be  set 
aside  for  the  repairs  of  trucks  of  all  passenger 
cars  received  at  the  shops  for  repairs.  The 
trucks  should  be  removed  and  transported  to  the 
tracks  provided,  where  they  should  receive  thor- 
ough overhauling,  first  in  squaring  the  truck 
frames ;  second  the  removal  and  replacement  of 
worn  or  broken  parts;  third  the  removal  and 
replacement  of  worn  out  wheels  and  journals. 

The  introduction  of  the  air  brake  and  in  many 
cases  large  tanks  for  water  and  gas,  often  neces- 
sitates the  removal  of  the  trucks  at  the  end  cf 
the  car;  one  on  either  side  of  the  shop.  When 
this  is  done,  one  truck  can  be  transported  on  the 
ordinary  car  transfer  table,  while  on  the  other 
side  there  should  be  a  ground  rail  laid  with  a 
transfer  truck  on  which  the  car  trucks  can  be 
jacked  to  a  sufficient  height  and  transported  to 
the  tracks  on  which  the  repairs  can  be  made. 

A  desirable  shop  for  the  repairs  and  paintincr 
of  passenger  cars  should  be  rectangular  in  shape 
and  each  track  should  hold  one  car,  the  width 
of  the  building  should  be  not  less  than  85  feet. 
The  number  of  tracks  per  shop  depends  upon 
the  ground  space  and  the  number  of  cars  to  be 
repaired.  A  well  organized  and  managed  shop 
will  turn  out  from  each  track  therein,  three 
to  four  cars  per  month  depending  on  the  number 
of  men  employed. 

It  is  desirable  that  the  carpenter  and  truck 
repairing  shops  be  provided  with  the  same  num- 
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ber  of  tracks  as  are  the  paint  shops.  This  is 
especially  desirable  in  view  of  the  fact  that 
touching  up  and  varnishing  can  be  done  in  the 
carpenter  shop  when  found  advisable. 

The  car  transfer  tables  should  be  not  less  than 
65  feet  in  length,  and  operated  by  electricity 
both  in  the  movement  of  the  table  itself  and  in 
the  arrangement  for  pulling  cars  in  and  out  of 
the  shops  and  located  in  such  a  manner  as  to 
best  meet  the  location  of  the  shop  buildings. 

It  is  not  advisable  to  have  upholstering,  cab- 
inet, tin,  or  other  shops  on  the  second  floor  of 
repair  buildings,  except  when  ground  space  is  so 
limited  as  to  require  it;  danger  from  fire  is 
much  greater  in  the  case  of  two-story  structures, 
while  the  expense  of  operating  elevators  in  rais- 
ing and  lowering  material  largely  increases  the 
cost. 


CHAPTER  XI. 

FOBMS  BY   THB  AlD   OF  WhIOH  ThOSB   IN   ChABGE 

Abb  Advibbd  of  thb  Nbbbs,  Wobkings  and 
Bbsults  Aohibvbd  in  thb  Cab  Dbpabtmbnt. 

The  forms  used  in  connection  with  the  work 
are  the  far-reaching  eyes — the  long  distance 
glasses — through  which  the  Superintendent  of 
the  Car  Department  and  his  assistants  scan  the 
vast  and  widely  extended  territory  over  which 
cars  are  scattered ;  but  where,  nevertheless,  their 
safety  and  maintenance  must  be  carefully  looked 
after  every  hour  of  the  day.  Without  them,  effec- 
tive supervision  would  be  impossible.  Their  su- 
preme value  is  therefore  apparent. 

These  forms,  like  all  those  used  by  railway 
companies,  are  not  only  extremely  interesting 
for  the  specific  things  they  cover,  but  also  for 
the  things  they  suggest.  They  are  very  simple 
— like  all  railway  blanks  —  being  designed  to 
save  clerical  work  and  at  the  same  time  convey 
the  maximum  amount  of  information  within  the 
smallest  possible  compass.  All  those  which  fol- 
low relate  directly  to  work  connected  with  the 
great  branch  of  the  service  devoted  to  the  oper- 
ation, care,  maintenance  and  supervision  of  cars. 


om 
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CBLtaBt 
REQUISITION  FOR  AND  INVOICE  0¥  MATERJAL 


.»-_ 


Beqnisitioii   Ko. 


Dear  Sir:— Requisition  is  hereby  made  for  the  Material  called  for  belov 
Please  send  without  delay  to »at 


and  send  the  IiiTOlce  to. 


.at. 


Oertifled  to. 


.Date,. 


Oertifled  to. 


.Date, ^19 


19. 
19. 


Approved: 


J)ate.. 


.1». 


MOTB.— This  blank  should  be  used  in  orderiufr  material— tfae  qaacUtT 
*'  Now  on  hand".  '*  Due  on  pievious  requisitions "  siad  *■  Additioaal  qoaa:  xj 
wanted",  and  '* Kind  of  material"  beln«  entered  in  the  proper  pUc«»  :>* 
the  person  making  the  requiiiitlon. 

upon  receipt  of  the  requisition,  properly  approTod,  the  oOcial  j^m 
whom  it  is  drawn  will  forward  the  material  in  accordance  with  the  dinv- 
tions  ipiven  above.  A  record  of  any  items  which  cacnot  be  supplied  ai  v»r.-« 
should  be  made,  such  material  to  be  shipped  as  soon  as  possible,  and  lii^ 
person  making  the  requisition  o'Xiiptly  notified  of  the  probable  date  of 
shipment. 

All  items  ethipped  should  be  invoiced  (on  this  blank)  to  the  proper  per- 
son, as  directed  above,  showing  date  and  Initials  and  number  of  car  In  vfaicb 
shipped,  and  quantity,  price  and  amount  iu  the  spaces  provided.  BeA>r^ 
forwarding  the  invoice,  a  tissue  copy  of  it  should  be  taken  in  a  record  t^.-^ 
by  the  storekeeper,  or  offlcial  filling  the  requisition.  

The  person  receiving  the  invoice  should  refer  it  to  the  person  lo  whoa 
the  material  was  shipped— who  should  compare  it  with  the  record  of  cu- 
terial  received,  and  in  the  event  of  error  or  omission,  or  in  case  there  Is  »aj 
variation  or  deficiency,  either  in  quality  or  quantity,  the  aocoont  must  ii«. 
corrected  accordingly  and  the  person  filling  up  the  invoice  notified. 


Quantity  of  Material 


Now  on 
band 


Due  on 

previous 
requisi- 
tions 


Addi- 
tional 
quantity 
wanted 


Kind  of  Material 


In  ordering  material, 

please  keep  within 

space  set  apart  below 


Invoioe  of 
Material  Shipped 


Date. 


Now  car. 


Initials. 


uantlty^Priee 


Amonit 
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C.  D.  Form  f  — A. 


NOTICE  OF  MATERIAL  ORDERED. 


.!»- 


Requisition  No. 


The  material  called  for Jbelow  bas  been  ordered  from  above  named  offlcial 


to  be  sent  to. 


and  to  be  Invoiced  to 

Note.- This  notice  will  be  sent  to  tbe 
person  who  is  to  recrlve  the  material, 
for  his  information  and  use  in  checking 
the  material  wbon  received. 


.at. 
.at. 


Signed: 


.Date,  19_ 


Quantity  of  Material 


Now  on 
hand 


Due  on>|  Addl 
prevl 
ous 


requi- 
sitions 


"  lional 
quan- 


tity 
warned 


Material  received 


KIND  or  MATBBIAL 


tlty 

Date 

Car 

Iuv«»Ice 
fliecked 

m 
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€.I.Nal4 


SECORD  OF  MATERIAL  ORDERED. 


.»—       1 


Requisition  Na. 


lo  be  sent  to. 


Record  of  inau;rial  ordered  from  abore  ouDed^x 
at . 


aod  to  be  invoiced  to 

NoTB.— This  copy  will  b^*  retained 
as  a  record  by  the  person  making  ibe 
Requisition  and  must  be  filed  in  con- 
aecutitre  order  according  to  the  number. 


at. 


Signed; 


.Date.. 


_tt— 


QUAVTITT  OF  MATB&lAZi 


Now 

on 
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previous  i 

requlsi 
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AddlUoDal 
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wanted 


KXin>  OF 


iiTToici  cnciu 


Invoice 
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Daieofl   Diie 
FMdpt  eheeked 
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C.  D.  Form  4. 
MONTHLY  STATEMENT  OF  COMPARATIVE  QUANTITY 
AND  COST  OF  OIL,  WASTE  AND  TALLOW 

USED  ON  CARS. 


PA88SNGVB  CARS. 


NUMBIR  OP 
MILES 

NUMBER  OF 

MILES  RUN  TO  ONE 

COST  PER  1 000  MLS. FOR 

Gala.  oU 

Lb«.  WMis 

0*1.  ell 

Lb.  waat* 

Oil 

Watt* 

• u 

a 

• 

VBUGBT  CABS. 


NUMBER  OF 
MILES 

NUMBER  OF 

MILES  RUN  TO  ONE 

COST  PER  1 000  MLS. FOR 

Gala.  ol> 

Lba.  waata 

Gal.  oil 

Lb.  waala 

Oil 

Waata 

a 

/• 

Decrttum, 

PASSKIfOBB  CABa 


ITEMS 


Tallow. 

Oil. 

Waita, 


.10. 


Amount 


Coat 


19. 


Amount 


Coat 


INCREASE 


Amount 


Coat. 


DECREASE 


Amount 


Coat 


rSBIGHT  CABS. 


ITEMS 

19  .. 

_- 19... 

INCREASE 

DECREASE 

Amount 

Coat 

Amount 

Coat 

Amount 

Coat. 

Amount 

Coat 

Oil. 
Waala. 

■ 

lK)TiJU 


10 

19 


In 119  ,  Car  Oil  was  I      per  gallon;  Waste  9      and  Tallow  9     perI1>. 

Id 19   ,  Oar  Oil  was  I      per  gallon;  Waste  9     and  Tallow  9     per  lb. 
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C.  D.  Form  10. 

Monthly  Rbpobt  of  Supbbintendbnt  of  Car  De- 

PABTMBNT  OF  WhBBLS  THAT  HaVB  FaILED  TO 

Mbbt  thb  Guabantbbs  of  Manufaotube&s. 

The  purpose  of  this  report  is  to  furnish  infor- 
mation for  use  in  making  bills  against  manufac- 
turers for  wheels  that  have  failed  to  fulfill  the 
guarantees.  The  items  to  be  included  are  the 
deficiency  for  each  wheel;  also  the  cost  of  re- 
moving the  wheel  from  the  axle.  The  cost  of 
removing  passenger  wheels  is,  we  will  say,  76o 
each;  and  of  freight  wheels  say  60g  each.  The 
rate  of  deficiency  is  figured  on  the  following 
basis:  From  the  cost  of  the  new  wheel  is  deducted 
the  amount  received  for  the  wheel  as  scrap.  The 
difference  represents  the  net  cost  of  the  wheel 
for  the  length  of  service  for  which  it  is  guaran- 
teed. The  value  of  the  full  period  being  thus 
ascertained,  the  amount  to  be  billed  against  the 
manufacturer  for  the  deficiency  is  computed 
proportionately.  For  example:  a  83  inch — 750 
lb.  freight  wheel  is  guaranteed,  we  will  suppose, 
for  seventy-two  months. 

Yalne  of  new  wheel,       •         -       $8.00 
Less  scrap  value,     -       -         -         3.68 

Net  value,     -       -  .      -        $4.82 

$4.32  divided  by  72  months  equals  6  cents  per 
month.  If  the  wheel  was  in  service  thirty 
months,  the  difference  between  seventy-two 
months  and  thirty  months  (forty-two  months) 
multiplied  by  .06c  per  month  will  give  the 
amount  of  the  deficiency,  which  is  $2.62,  the 
amount  to  be  included  in  the  bill,  plus  the  50c 
for  removal;  or  a  total  of  $3.02. 
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C.  D.  Fom  14. 

FOREMAN'S  WEEKLY  REPORT  TO  SUPERINTENDENT  OF 
CAR  DEPARTMENT  OF  CYLINDERS  AND  TRIFLE 
VALVES  CLEANED  AND  OILED. 


At. 


.Station.      For  the  week  ending. 


.!». 


Non.— A  report  oT  this  nature  must  be  forwarded  to  the  saperlii 
of  car  department  by  the  foreman  for  all  oylinders  and  triple  TaiTaa  < 
and  oiled,  and  air  brakes  tested  and  adjusted. 


OAB 


Number 


Initial 


Date  of  preTUraa 
steDoUed 
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C.  D.  Form  19. 

(SMforiii16!^b«tow.> 

CAR  REPAIRER  S  REPORT  OF  PARTICULARS  OF  SPECIAL 

REPAIRS  MADE  ALONG  THE  LINE. 

NOTB.— A  blank  of  this  form  is  to  be  attached  to  the  order  directing  a  oar 
repairer  to  go  oat  on  the  road  to  make  repairs. 

li  is  intended  to  furnish  the  information  necessary  to  a  proper  super- 
vision over  the  doings  of  such  oar  repairers. 


Date. 


Time  consumed  in 
going  and  coming. 


Time  consumed  in 
doing  the  work. 


Could   the  oar    have 

been  forwarded  by 

being  chained? 


NATURE  OF  REPAIRS  BCADB. 


CD.FoniilS)^. 

INSPECTOR'S  'BAD  ORDER'*  CARD— TO  BE  ATTACHED 

TO  CARS  NEEDING  REPAIRS. 

Nora.— In  case  cars  are  damaged  along  the  line  or  at  points  where  no 
proTtsioo  ib  made  for  repairing,  it  is  desirable  to  set  them  to  repair  yards 
where  the  work  can  be  done  effeciively  and  economusally  rather  than  to  send 
repairers  out  on  the  line  especially  to  do  the  work. 

This  card  (printed  on  heavv  red  card-board  in  conspicuous  type)  Is  used 
more  particularly  along  the  line  than  at  shops,  where  other  provision  is 
mada.  It  is  attached  to  the  sides  of  the  cars  to  preyent  oars  being  loaded, 
and  to  designate  the  point  to  which  the  cars  are  to  be  sent  for  repairs. 


BAD  ORDER 

Tn  ho  Repaired  at 

Inspoctor 



M8  BOIBNCB  OP  RAILWaTA, 

FOREMAN'S  DAILY  REPORT  TO  SUPERINTBNDESTT  OF 
GAR  DEPARTMENT  OF  CARS  DAMAGED 

IN  SWITCHING. 


At. 


.Station. 


NOTB.— This  leport  is  to  be  sent  to  tlie  BUpeiintendeDt  of  cir  u. 
ment  and  should  include  an  aocount  of  all  cars  dAaaacc^  IB  tiitcUai  m 
otherwise  at  stations. 


riAfcA 

CAB. 

Description  of  Damage. 

CaoM  of  DUMfi. 

Initial. 

No. 

•>... 

The  purpose  of  this  report  is  to  advise  the  saperiBtendeDt  of  ear  divsit* 
ment  daily  of  all  cars  damaged  as  stated;  this  for  pnrpoaea  of  record  sad 
that  oorreotiye  measures  may  be  enforced  when  the  damage  it  canssd  hf 
carelessness  or  neglect. 
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►o 


10  9 


^«£ 
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C.  D.  f^tm  18. 

REPORT  OF  SUPERINTENDENT  OF  CAR  DEPARTMENT 

TO  YARD  MASTER  OF  GARS  READT  FOR 

SERVICE  IN  REPAIR  YARD 


Al. 


Date. 


.19. 


NOTB.— This  form  is  used  by  the  superintendent  of  ear  department  to 
notify  the  yard  master  of  cars  to  be  put  f n  service  that  have  been  repaired 
and  for  which  special  disposition  has  teen  made.  It  is  also  sometii 
as  a  medium  for  ordering  other  cars  (home  and  foreign)  to  be  moved. 


The  following  ears  are  now  ready  for  service 


DesUnatloa 
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CO.  Form  19. 

R£PAIR  YARD  FOREMAN'S  DAILY  REPORT  TO  SUPER- 
INTENDENT OF  CAR  DEPARTMENT  OF  CARS  IN 
REPAIR  YARD  READY  FOR  SERVICE.  NOT  INCLUD- 
ING FOREIGN  CARS. 


At. 


Date. 


.19. 


NoTB.— This  form  should  be  used  by  the  repair  yard  foreman  at  oar 
shops  to  report  to  the  superintendent  of  car  department  dally  the  number  of 
each  class  of  cars  that  haye  been  repaired  and  are  ready  for  service.  The 
superintendent  in  turn  advises  the  car  service  agent  in  order  that  he  may 
make  disposition  of  same. 


Box 

Cars 

Ice 

«t 

Furniture 

t« 

Stook 

tt 

Qondola 

•• 

Flat 

>t 

Beer 

tt 

Refrigerator 

t* 

Oimvel 

tt 

Ore 

«i 

Way 

•t 

Raised  Center 

tt 

Charooal 

tt 

Hay 

tt 

Loads 

tt 

Cinder 

•• 

Coal  Sides 

it 

Voffetoble 

it 

Boarding 

«< 

Tool 

ti 

Total. 


The  objeot  of  thU  report  is  to  keep  the  superintendent  of  car  department 
and  the  car  servioe  agent  advised  of  the  number  of  the  different  classes 
of  oars  in  repair  yard  ready  for  servloe  so  that  the  oars  may  be  put  intosei^ 
vloe  with  M  little  delay  as  possible.  The  total  number  in  yard  will  bo 
reported  dally  without  reference  to  whether  they  have  been  reported  before 
or  not. 


m 


iOtSNCIt  01^  nATLWAtS. 


C.  D.  ftm  20i. 

REPAIR  YARD  FOREMAN'S  DAILT  REPORT  TO  SUPSH- 
INTENDENT  OF  CAR  DEPARTMENT  OF  FOREIGN 
CARS  IN  REPAIR  YARD  READY  FOR  SERVICE. 


At. 


DHte. 


19. 


Note.— This  blank  is  to  be  used  by  the  repair  yard  foreman  to  report  to 
tbe  superintendent  of  car  department  daily  tbe  number  of  foreign  cars  re- 
paired ftnd  ready  for  fiervice.  He  will  in  turn  advise  the  ear  aerrioe  scent  In 
order  that  proper  disposition  of  the  same  may  be  made  without  delny. 


Gar  Noe. 


Initial. 


Class. 


Destination. 


BUPERVISION  OF  CARS.  213 

CD.  Form  21. 

DAILY  REPORT  OF  SUPERINTENDENT  OF  CAR  DE- 
PARTMENT TO  CAR  SERVICE  AGENT  OF  FREIGHT 
CARS  RECEIVED  FOR  REPAIRS  ^ND  CARS  REPAIRED 
AND  READY  FOR  SERVICE. 


At. 


Date. 


.10. 


MOTB.— This  letter  uf  advice  should  be  made  daily  to  th«)  ear  Bervloe 
agent  by  the  superintendent  of  car  department.  Its  purpose  Is  to  keep  the 
car  serVioe  agent  advised  re«rardlng  freight  cars  set  aside  for  repairs,  and 
those  that  haye  been  reptiired  and  are  ready  for  senrioe. 


GAH8  BBCBITVD  FOB  RIP  AIRS 

CARS  REPLACBD  IN  SaBTICl 

Initials 

Numbers 

Initials' 

Numbers 

• 

214  aOlBNVE  OF  RAli.  WA  Y8. 

REPORT   OF  SUPERINTENDENT  OF  CAR  DEPARTMBNT 
OF  PARTICULARS  OF  NEW  EQUIPMENT  RECEIVED. 


At. 


Date. 


JB. 


NoTK.— This  report  is  to  be  made  by  the  super! ntendODt  of  car  departmoot 
to  the  proper  official  of  new  equipment  received  and  tke  date  when  it  will  co 
Into  service. 


Bj  whom 

buili. 


Claesof 
equipment, 


Initials  and  Numbers. 


DatemUI 
go  Into 


flUPERVTSrON  OF  CARS.  216 


C-  D.  Fo  in  SB. 

Wkhkly  Report  of  Superintendent  of  Oar 
Department  of  Particulars  of  Cars  De- 
stroyed. 

This  report  is  valuable  to  Operating  officials 
and  others  as  current  information  in  regard  to 
the  car  equipment.  It  is  in  fact  a  copy  of  the 
record  kept  in  the  office  of  the  Superintendent  of 
Car  Department  of  the  cars  destroyed  and  the 
reason  therefor  during  the  period  for  which  re- 
turn is  made.  It  is  to  be  remembered  in  this 
connection  that  a  historical  record  is  kept  of 
every  car:  its  number,  by  whom  made,  when  it 
entered  the  service,  date  of  its  destruction,  and 
other  particulars,  as  recounted  elsewhere.  This 
historical  record,  therefore,  furnishes  accurate 
information  in  regard  to  each  car  whether  still 
in  the  service  or  broken  up.  And  it  is  to  this 
record  that  the  officers  go  to  find  numbers  for 
the  new  cars  put  in  service  to  replace  those  that 
have  been  destroyed;  and  also  to  find  the  deficien- 
cies that  exist  in  the  car  equipment. 
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QtlPBRVISION  OF  CARS.  S17 

C.  D.  Form  24. 

RE1*AIR  YARD  FOREMAN'S  DAILY  REPORT  TO  SUPER- 

INTENDENT  OF  CAR  DEPARTMENT  OF  REPAIRED 

AND  BAD  ORDER  CARS  ON  HAND. 


At. 


Data. 


.19. 


NOTB.— l^ii  report  thould  be  made  at  the  dose  of  each  day's  work  and 
It  to  the  luperintendent  of  oar  department  by  all  repair  yard  foremen. 
It  should  skow  the  total  number  of  bad  order  oars  on  hand  needing  heavy 
and  Ufht  repairs  and  the  number  of  oars  on  hand  that  have  reoelTSd  suoh 
repairs.   Aside  from  this  the  box  oars  are  shown  separataly. 


Bad  Older  Oars 

Oars  repaired 

Painted 

Air  Brakes 
Applied 

Heavy 
repairs 

Llffht 
repairs 

Heavy 
repairs 

Liffht 
repairs 

Remarks 

Total 
No.  of 
ears 
of  aU 
kinds 

Total 

Naof 

box 

ears 

• 

The  object  of  this  report  Is  to  keep  the  snperintendent  advised  of  the 
Domber  of  bad  order  and  repaired  oars  on  hand,  not  in  service,  and  the 
imonnt  of  work  to  l>e  done  on  the  former;  this  with  the  object  of  taking 
Buoh  measures  as  may  be  necessary.  It  will  be  noticed  that  the  number  of 
tan  is  given  in  gross  in  the  first  instanoe,  only  box  cars  being  particularised 
afterwards.  It  would,  perhaps,  add  to  the  value  of  the  report  In  some  oases 
if  taoh  class  of  ears  were  specified  instead  of  being  bulked. 


21 '^  T^CTKNCfS  OP  RA  TLWA  tS. 

C.  0.  Form  tt. 

DAILY  REPORT  OF  SUPERINTENDENT  OF  CAR  DE- 
PARTMENT  OF  REPAIRED  AND  BAD  ORDER  CARS 
ON  HAND. 


Date. 


-19. 


NoTa.~Ttals  report  for  the  whole  road  is  compUed  dally  by  the  superin- 
tendent of  our  department.  It  is  a  summary  of  form  24.  A  oopj  is  sent  by 
him  lo  each  of  the  olBoials  interested  In  the  movement  of  oars. 


BAD  ORDKB  CARS. 

GABS  BBPAIBBD. 

Place. 

Total  of  all 
cars. 

Box  cars. 

Total  of  all 
cars. 

Box  ears. 

Total, 

■ 

• 

This  report  in  a  svmmary  of  form  24,  and  is  made  for  the  Information  of 
officers  interested  It  furnishes  Information  regarding  all  oars  on  hand  in 
bad  order  or  thai  have  been  repaired  aud  await  service  in  the  various  repair 
yards  of  the  company.  The  namber  of  box  oars  is  shown  separately  because 
of  the  great  demand  for  that  class  of  cars.  It  would,  perhaps,  add  to  the 
value  of  the  report  if  each  of  the  other  classes  of  cars  were  similarly  partie- 
ularised.  On  one  road  coal  oars  might  predominate;  oo  another  road,  ore 
and  so  on. 


8UPBRV18I0N  OF  CARS,  219 

C.  D,  Form  26. 

SEMI-WEEKLY  REPORT  OF  SUPERINTENDENT  OF  CAR 
DEPARTMENT  OF  PASSENGER  AND  FREIGHT  CARS 
TO  BE  REPAIRED  OR  REBUILT. 


Date. 


.19 


NOTB.— This  report  is  made  by  the  superintendent  of  oar  departnftnt  to 
Ike  operating  offloers  interested  in  suck  matters. 


Olasslflcation. 

To  l>e  repaired. 

1*0  be  rebuilt. 

Remarks. 

Passenger 

Dining 

Sleepers 

Beer 

Boarding 

Box 

Derrick 

Dlt6king 

KxcaTator 

Flat 

Furniture 

Foreign 

Gondola 

Ore 

Pile  drlTer 

Refrigerator 

Stook 

Way 

« 

Totals 

220  SCIENCE  OF  RAILWAYS, 

C.  D.  Fmh  17. 

WEEKLY  REPORT  OF  SUPERINTENDENT  OF  CAR  DE- 
PARTMENT TO  CAR  SERVICE  AGENT  OF  PARTICU- 
LARS OF  PASSENGER  CARS  TO  BE  REPAIRED  OR 
REBUILT. 


At. 


.Shop.     For  the  week  ending . 


.19. 


NoTB.— This  report  Is  made  weekly  to  the  car  aerrice  agent  by  the  aapet^ 
intendent  of  car  department  and  keepi  the  former  advised  of  can  tmnporar- 
ily  withdrawn  from  service  and  when  they  will  be  reinstated. 


Namber. 


Class. 


Route  in 
service. 


w^ 


Repairs 
needed. 


DATB. 


Received. 


Expected 
oat. 
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SUPERVISION  OF  OABS.  225 

C.  0.  Form  St. 

:for£Man*s  monthly  report  to  superintendent 
of  car  deparl^ent  of  sleeping  cars  cleaned. 


JktL 


During  the  month  of. 


J9_ 


NoTB.— This  report  must  be  sent  to  the  araperinten4ent  of  oar  demrt- 
ment  by  the  foreman  in  charge  of  cleaning  yaraa  on  the  first  day  of  the 
month.  It  la  the  iNWis  of  a  charge  against  va»  sleeping  car  company  for  the 
service  performed. 


X>ArE. 


NAME  OF  CAR. 


BCIBSCB  OF  RAILWATS. 


8VPSRVISI0K  OF  CASS. 
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SCIENCE  OP"  RAlLWAra. 


BUPBRVIStON  OF  CABS.  22^ 

€•  D.  Form  36. 
FOREMAN'S  DAILY  REPORT  TO  SUPERINTENDENT  OF 
OAR  DEPARTMENT  OF  AMOUNT  OF  GAS  SUPPLItID 
TO  CARS. 


.Station 


tMt6. 


.l»- 


NoTB.— Tbls  report  is  to  be  made  to  the  snperinteodent  of  car  depart- 
meot  by  yard  foremea  and  should  show  the  amount  of  gas  chained  in  each 
car  daily.  The  number  of  cubic  feet  capacity  at  one  atmospbei^  multiplied 
by  the  number  of  atmospheres  supplied  will  give  the  total  number  of  oublo 
feet  supplied. 


lam*  or 
le.    el  car 


HOLDERS 


NO. 


SIZE 


No.  oubto  It. 

oapaelty 

•t  en« 


NO.  OF  ATMOSPHERES 


Baler* 
lining 


Alter 
IHIIfig 


SU^PLieO 


Telat  Ne.  ol 

eubio  leat 

«iipplle4. 


In  those  eases  where  cars  are  lighted  with  gas  a  report  of  this  charaet^ 
is  exacted  in  order  ihat  a  record  of  consumption  may  be  kept  in  the  of&ce  of 
the  superintendent  of  car  department—or  elsewhere,  as  may  be  required— 
of  the  amount  of  gas  charged  in  each  car  daily.  A  report  of  this  kind  is 
neoessary—SB  ln>  cases  where  oil  is  used  for  lighting— not  only  to  properly 
supervise  the  work  but  to  furnish  necessary  information  for  apportioning 
the  expense  when  oars  are  used  Jointly  by  two  or  more  roads. 

In  charging  a  car  the  quantity  of  gas  in  each  holder  is  first  ascertained 
by  means  of  a  gauge  showing  the  number  of  atmospheres  pressure.  The 
holders  are  then  filled  with  gaa  until  the  pressure  reacbes  the  specified  num- 
ber of  atmospheres  (usually  10  atmos.)  the  difference  between  the  two  read- 
ings of  the  gauge  showing  the  number  of  atmosp^^ares  supplied. 


^  aOIMhCS  OF  tUILWATS. 

FOREMAN'S  MONTHLrr  REPOBT  TO  SUFBRINTENDraT 
OF  CAB  DEPARTMENT  OF  OPERATION  OFFBHSCB 
GAS  PLANT. 


S^ort  off  opeimtikMi  of  Pintfloligafl  plans  M Dor 


NOTB.— This  report  la  to  be 
Xnf  ihe  foreiiian  in  ofaarse  of  (be 


to  tlie  snpertntcfideat  off  i 
plant  on  the  first  dey  of 


Stoek  of  fia  on  hand  at  eloee  of  last  mootltlj  report It. 

Bendlnc  of  neter  last  monlhlj  report ea.  ft 

now • 

OMmnde.... 

GaBtobe  aeeooBted  for 

Om  on  hand  now: 

Onn  holder  No.  1 en.  fL 


.eafk 


.«a.n 


M 

•1 


Totnl 

Ote  bnraed  la  vorkB 

*'  delivered  to  onn 

Total  gas  eeoounted  for 

Gas  lost  by  eompreeslOD  and  leaknge 

Peroentaceof  loss  to  amount  made 

OAS  OIL  RXPOBT. 

Amount  of  ell  oonsumed. 

"  "  **        per  1,000  oa  ft  of  fas  made 

OOer  OF  OTMBATniQ 

Labor • 

Oil  (for  maktBffgas) 

OU  (for  fuel) 

MisoeUaneona 


siLa 


•   «•«»! 


Total $... 

Coat  per  1,000  ou.fi.  of  gas  made 

QaA  made  to  1  gallon  of  oil en.  fk 

Total  number  of  oars  oharged  with  gas  during  the  month , 

Average  number  of  oars  ohaived  with  gas  per  day , 


\ 


SUPERVISION  OF  CARS, 


281 


C.  D,  Forn  38. 
WORKBiAN'S  DAILY  RECORD  OF  DISTRIBUTION  OF 
LABOR  ON  MANUFACTURED  MATERIAL. 


.i». 


Check  No.. 


Rate. 


Name. 


Occupation. 


DAILY  DISTRIBUTION  OF  LABOR. 


Hours 
worked 


Pieces 
Compleied 


Order  number 
worked  on 


Description  of  work 


Foreman 


Machine 
number 


TLls  report  is  to  be  made  daily  by  each  employe  working  upon  articles 
being  uianufactured  by  the  company.  After  being  approved  by  the  foreman 
it  la  to  be  forwarded  to  tbe  time-iceeper  for  use  in  writing  up  his  accounts. 
It  Is  then  given  to  the  cost  clerk  to  be  included  In  his  account  of  the  coat  of 
tbe  article  being  manufactured.  The  form  should  be  printed  on  colored  pa- 
per in  order  to  distinguish  it  readily  from  other  labor  distribution  slips  cov- 
ering current  repairs,  etc 
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BUPBRVtaiON  OF  OABS,  iM 

C.  D.  Form  40. 
S'OREBiAN'S   REPORT    OF   PIECE    WORK    PERFORMED 

BY  EACH  EMPLOYE. 


Check  No.. 


Shop ........... Shop^ .^ ^.19 


To. 


Please  allow. 


occupation . nature  of  work.. 


number  of  pieces rate  per. 


time  engaged  in  abovi  work  from to. 


Charge  to.. 


Approved: —...... 

Foreman. 


This  report  Is  to  be  mftde  to  the  foreman  for  each  employe  engaged  on 
pieoe  work.  After  being  approved  by  the  offloial  in  charge  the  report  is  f«nt 
to  the  time-keeper  and  accounting  clerk  to  make  the  proper  allowance  of 
time  and  such  other  entries  as  are  necessary.  A  carbon  sheet  should  be  used 
and  the  copy  retained  by  the  foreman  for  his  record.  This  blank  may  be 
printed  on  colored  paper,  to  designate  it  readily  from  other  classes  of  labor. 
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6UPERVI8T0N  OF  CABS.  2ftd 

C.  0.  Form  46. 

FORM  OF  REFERENCE  BLANK  USED  IN  INVESTIGAT- 
ING THE  RECORD  OF  APPLICANTS  FOR  EMPLOY- 
MENT. 


Mr. 


t>Mr  Sir:— 


lias  made  applloation  <or  posltloii 


.and  states  tliat  be  irae  employed  by  you 


in  tiie  oapaelty  of. 


from. 


.!». 


to. 


.!•. 


U  consistent  will  yoa  kindly  inform  me  as  to  the  authenticity  of  his 
statement ;  also  state  if  in  your  judgment  he  would  be  able  to  perform  the 


duties  of. 


.for  which  position  he  is  an  applicant. 


Kindly  inform  me  as  to  the  cause  of  his  leaTing  your  serrice,  noting 


your  reply  on  the  back  hereof. 


Any  Information  given  will  be  treated  as  strictly  oonflOnttaL 


yours  respeotfully. 


It  Is  the  custom  of  all  fidelity  and  surety  companies  aa  It  is  of  all  pru- 
dent employers  of  labor,  to  inquire  carefully  into  the  antecedents  of  thoee 
seeking  employment.  In  no  other  way  ean  they  escape  being  made  the  un- 
conscious and  pitiful  Ylctims  of  designing  adventurers.  The  above  form  is 
exoeedtngly  brief  and  may  be  enlarged  or  modified  to  meet  the  particular 
views  of  the  employer  making  the  Inquiry. 
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BO  IB  NCR  OF  RAILWAtd. 


C.  D.  Form  4€. 
FORM  OF  BLANK  USED  BY  SUPEBINTENDENT  OF  CAB 
DEPARTMENT  IN  ADVISINlf  FOREMEN  AND  OTH- 
ERS OF  PERSONS  ELIGIBLE  FOR  EMPLOYMENT. 


.!». 


Mr. 


Foreman. 


I>«ar  Sin— 


The  bearer. 


haa  made  application  for 


position  as. 


If  you  are  in  need  of  a  man  in 


this  department  of  the  service  you  may  employ  him,  after  satisfyins  yourself 


as  to  his  ability  and  other  needed  qualities. 


REPLY. 


.19. 


Referring  to  the  above,  this  is  to  certify  that  I  have  employed 

not  employed 


as 


this  day,  and  rated  him  at. 


.per  hour. 


Note.— If  the  person  was  not  employed  return  the  form  simply  strikfnf? 
out  the  word  "employed/*  If  employed  the  form  should  be  filled  up  striking 
out  tbe  words  "not  employed."  It  engaged  in  shop  work  give  name  ana 
number  of  shop. 


aUPBRVISION  OF  CABS.  241 


C.  D.  Form  17. 

Master  Car  Buildbr's  Defect  Card. 

The  rules  of  the  Master  Car  Builders  (Super- 
inteudents  of  Car  Department)  require  that  the 
"Defect  Card"  (printed  on  heavy  cardboard) 
shall  be  printed  in  red  ink — on  both  sides — and 
the  information  written  in  on  both  sides  of  the 
card  in  ink  or  with  indelible  pencil.  The  card  is 
issued  by  the  company  on  whose  line  the  car  was 
damaged,  and  authorizes  any  company  making 
the  repairs  to  make  a  bill  for  such  repairs  against 
the  company  issuing  the  card.  The  card  should 
specify  in  full  each  item  for  which  a  charge  may 
be  made,  indicating  the  place  on  the  car  where 
defect  exists.  Under  the  Master  Car  Builders' 
regulations  the  ends  of  the  car  are  designated  as 
"A"  and  "B";  the  "B"  end  being  that  upon 
which  the  brake  staff  is  located;  the  opposite  end 
being  **A."  In  case  there  are  two  brake  staffs  on 
the  same  car  the  end  toward  which  the  cylinder 
push  rod  travels  is  known  as  the  "  B"  end.  The 
defect  card  must  be  securely  attached  to  the  car 
with  four  tacks  and  must  be  placed  on  the  outside 
face  of  the  intermediate  sill  between  the  cross  tie 
timbers.  In  the  event  a  defect  card  is  detached 
or  becomes  illegible,  it  is  understood  that  a  dup- 
licate will  be  forwarded  upon  application. 


\  • 
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SCri^NCE  OF  HATLWAYS. 


Send  bill  for  reimirs  account  of  tbis  cftrd  to  sa 
ment  of  the  company  Issuinfr  sttme. 


perfBtemleBtol* 


• 

•      •     • * 

■         I         §•••••! 
1         ••••*•■' 

(                                                            ■ 

« 
•                 ♦ 

I 

d 

:    "5 

•  ••••»•■• 
.         ■         <        •        •       1        ■        '       • 

•  ,         .        .        t        •         ■        •        ; 

■                 • 

• 

4              *         «^4 

•          ■..••••' 

•                 * 

Ik 

% 

•     ^ 

•                                                                     1 
■  1 

• 
« 

Q 
DCS 

- 

1     5    5 

•  •      •     •     •     :     !     I     ; 
■      •     .     ,     1     •     •     •     • 

»      •      1     •     •     •     •     •     ? 

•  fl      •<••••* 
«      •      •••«•■* 

ii-      J 

< 

1     ;    ja 

•      t      (•••1** 

■                               \ 

O 

1     *    '** 

•  •      ,••••■* 

•  •      t     ,     •     t     •     •     • 

»         •                      J 

•         • 

H 

■ 

•  •       • 

•  • 

U 
H 
(14 

Ok 

■          *          »         •        •        •         ■         I        i 
•         1         •        •        '        •        ;        !        I 

•  •        • 

•  • 

■         » 

1 

1 

:     0 

■       •••••••■ 

•       I       1      .      1      •      «      •      * 

1         • 

•         * 
• 

• 

• 

GO 

h 

s 

s  g 

•  ■        ■ 

*  •        • 

« 

=:   s 

• *        '      I 

•            •          • 

:    :  J 

^ 

B 

• 

•    iS 

:       « 

-3 

M 

^ 

7           #4 

■         t        •«•••■■ 
•         ••■••••• 

;    :  i 

•-H 

•      o 

•         •««••••* 

•        •      * 

■       ^ 

■         •«■■•••* 

■               •(•••t<* 

•               •              ••■•■•' 
a             •            ■           t           •          •          •          •          < 

* 

03 

\   ^ 

•  ••!•■••• 

•  t                   •■••••' 
■                    •                   ■«••••■ 

t          f 

•< 

i    ^ 

■                     ■                   ■                  •(•••• 

\          4 

o 

•                    •                    I                   ••■*•• 
■                     ■                    (                  I                 •                1                ■               •               * 
•                    •                   •                  •                 1                1                •               •                * 

«          • 

tf 

H 

1   «• 

■  •                    1                  •••«•• 

•  ■                     ••!•••• 

■  ■                     ••••••• 

•  •                      ■                     •••■•• 

1    • 

H 

•                       t                      t                    •                   •                 (                 •                 t                • 
t                      •                      *                     ■(•••■ 

(    > 

1    •    ' 

•    ► 

*                      •                      •■(•••• 

1    •    ■ 

.    -    • 

^ 

•          vr^ 

•                      ••■••••                                  f 

•        •       . 

%       1 

s 

••**.• 

■  •             a              (#■••* 

■  •              •             •■••••* 

■  •              I             (■••••■ 

• 

c 

%%  I 

• 

1                           h 

■          2          V«           ^4 

•           •          •           •■«•••• 

•         1 

1 

i             t 

»       M        ^       Tl 

•  •           •          ••ti«i* 

•  •          •           ■■•#•■> 

•  ■           •          ■■■•••• 

•  • 

•    •    •    * 

I          I 

••          1          ••••••» 

• 

• 

1            i 

t 

;        •        •        ••*•••* 

•            1 

f 

■        •        •••■•••• 

•                  ■ 

1            1 

■ 

•                   •                     •                     •!••••* 

\                  * 

i 

I           •            1            •           ••<■*• 

%                  ' 

•            1 

*•            •            t           •••»•* 

•                  * 

9      ! 

■t           ■•(«••»• 

•                 ,' 

r4         J 

■tl.(,»                   ■• 

<                  1 

1         t 

ft                 . 

••                     lift**!* 

i     : 

i 

i         SQ 

•i             at            >•••■• 
••             aiai*«a« 
•J             •             •             •a»t«< 
•           ;            ■             •            •           1           (           •          •         • 
!!            •            » • 

■        « 

\    1 
:    : 
•     ' 

1        ! 

t        < 
1        \ 

■ 

■         < 
t         ■ 

!     5 

i       ^ 

■••••■•«•* 
;•           a           t           ••••ti 

!           •             • 

•  »•             «             ••«••> 
"!•            •            •            t            «att> 

••aa*                         (ti< 

•  •             •             •             ■••••* 

•  ••••>■««• 
•■•tiait** 
•*•             •             •             iiti* 

•  ••             •             •             ■•••• 
•••            •            I            (taa^ 

•  ••            ••*it«« 

•  "•                •                Sva#at 

m 

« 
• 
• 
1 

t 

• 

•  3 

s  1 

i 

: 

ft 

•••              •              tfai>« 

•  >            «              •              •             1             .            •            .           > 
•             •              •              1             •             •             1            »           • 

•  •            *              (              •             •             •             « 

•1 

a    a 

2    * 

S  S 

1 

•  •            •              ■ 

•  •••••••• 

«  f 

■pjivo  9qi  Suinstj  ao&iad  dq)  £q  pdntviai  9q  09  s|  qnis  e^qx 


SUPHnVIBION  OF  OARS. 


M 


ii 


1 

i  1 

a     1 

1  1 

•s     ' 

?  ! 

\ 

1 
1,  1 

^ 

1 

3 

1- 

S 

1- 

S3 

n 

il 

1 

■i 

a 

s 

s 
1 

i 

8 
i 

i 

|B 


BCIBNCB  OF  RAItWATB. 


m 


I  i 

i  1 


BCTPER  VISION  OF  CARS,  245 


C  D.  Form  50. 

Master  Cab  Builders'  Repair  Card. 

When  repairs  are  made  to  a  foreign  ^ar  this 
card  (printed  on  heavy  cardboard)  is  tacked  to 
the  outside  of  the  intermediate  sill  between  the 
cross  tie  timbers.  It  should  specify  the  date, 
place,  extent  and  reason  for  the  repairs  being 
made  and  by  what  company.  The  location  of 
the  repaired  part  should  also  be  specified  on  the 
card.  The  stub  should  be  sent  to  the  Superin- 
tendent of  Car  Department  for  his  use  in  making 
bill  against  the  company  responsible  and  it  is  to 
be  attached  by  him  to  such  bill.  In  those  cases 
where  no  bill  is  to  be  rendered,  the  stub  must  be 
forwarded  before  the  20th  of  the  succeeding 
month,  with  the  words  **No  bill"  written  across 
its  face.  In  case  no  charge  is  to  be  made  for  the 
repairs  the  words  "No  bill"  should  also  be  writ- 
ten across  the  face  of  the  repair  card. 

The  information  (in  each  case  the  same) 
should  be  tilled  in  on  both  sides  of  the  card  with 
ink  or  indelible  pencil.  In  case  of  repair  cards 
being  lost  or  becoming  illegible  duplicate  cards 
are  furnished  upon  application. 
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a50  fiCtET^CK  i>t<'  UMLWATH, 

C.  0.  Form  64. 

JOINT  EVIDENCE  CARD. 

R»llwmyOo. 

Report  of  improper  repairs  to cars. 


Station Date IB.. 

Car  Ma Initials received  from  R'y.  at Date 19.. 


Deierlptlon  of  wrong  repairs . ... 


How  repairs  should  be  made.. 


W«MnlfyaboT.tobeoonaoti -Inspeotor  for H',. 

1 Inspeotor  for H'y. 

Sbow  how  carded  on  other  side. 


(The  following  if  printed  on  back  of  abOTecard:) 

Ball  way  Company. 

M.  O.  B.  pXFBCT  CARD.    Issued  by R*y..at Date 19.. 

Inspeotor... ....Reading  as  follows 


M.  C.  B.  REPAIR  CARD.    Issued  by R'y.,  at Date       ....10.. 

Inspector Reading  as  follows 


DISPOSITION  OP  CAR.    Carded  to shop;  repaired;  went 

forward  without  repairs. 


When  improper  repairs  have  been  made  to  a  oar  by  a  foreign  company, 
this  card  (printed  on  heavy  card  paper)  is  used  to  descrloe  the  location  of 
the  parts  repaired  or  removed.  It  is  sent  to  the  company  making  the  im- 
proper repairs  and  such  company  must  furnish  a  defect  card  (form  C.  D.  47) 
covering  the  wrong  repairs  if  made  by  It,  as  claimed.  The  joint  evidence 
card  is  not  to  be  used  as  authority  for  making  a  bill  unless  aooompanied  by 
a  repair  card  (form  C.  D.  fiO)  upon  which  a  bill  has  been  made.  In  the  absence 
of  a  repair  oMrd.  a  joint  evidence  card  is  to  be  sent  to  the  company  against 
which  evidence  has  been  presented  of  improper  repairs*  and  such  oompany 
mupt  furnish  a  defect  card  (form  C.  D.  47)  covering  the  wrong  repairs  If 
by  it  as  claimed. 
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0. 0.  Form  61 

INSPECTORS  'O.  K."  CARD  INDICATING  CARS  READY 

FOR  SERVICE. 


Tbla  notice  (printed  on  heavy  cardboard)  is  attached  to  each  end  oi 
eTery  oar  ta  repair  yard  that  has  been  repaired  and  is  ready  for  serrlce.  If 
is  ooinmonly  ussd  only  in  wet  weather,  chalk  being  used  at  other  times- 


266 


SCIENCE  OF  liAJLWATS. 


CD 

E 

e 


< 


Q 
H 

b 

D 
K 

O 

H 
» 
O 

o 

pes 
<t3 

PJ 
O 
H 


CO 


ti  eaters 
9e  tbat 

3     Oil     ] 
\T  to  B( 

•^3      5 

• 

s     S 

fti 

5    ? 

< 

by  all 
fire. 

C 

letters ) 

1  same 
fer  from 
ik.) 

D 

red  Ink 

be  glvei 
no  danf 
black  li 

Wl 

umber. 

must  1 
lere  Is 
ted  In 

Ar 

(Printed  In 

V: 

Attention 
and  that  ib 
(Prln 

tii 

m 

4a 

a 

I 

X 

43 

s 

_and. 
kept 

ji 

"3 

•04 

« 

C9 

a 

HI 

00 

2 

*» 

OS 

'        ft 

5     s  1 

tH     ^   « 

o||a 


*  **  2  ©^ 

XJ^  »  N  © 

O  ^43  VA 

2  C  sD  c  •« 

S  O  3  - 


ftO 


I 


a> 

43, 

043 

O  00 

•O  2  •*  d  4»  ij  f> 

©Sao  ftSi^fl 

9  d  d^OS 


i2«a52dc»^" 


«>2> 


•■  ca 


S-St-5 


© 


«S©P 

fe  ftO      *-o**^3S 


oa 

e 
ja 

«• 

9 

s 

O  SI 
AS 

u 

••d 

*• 

I! 

E" 

il 
ssr 

3d 


4X3 

a 


8UPERVT810N  OF  CARS.  257 

0.  D.  Form  63. 
INSPECTOR'S  CARD  FOR  CARS  LOADED  WITH 
INFLAMMABLE  MATERIAL. 


HANDLE  CAREFULLY 

(Large  typet  red  Ink.) 
THIS  CAR  IS  LOADED  WITH 

INFLAMMABLE  MATERIAL 

(Large  tjpe;  red  Ink.) 


In  case  of  leakage,  report  imme<?  lately  to  the  station  agentt  and 
place  car  where  It  will  not  be  exposed  to  fire  or  subject  employes  or 
others  to  danger. 


Station Initial  of  oar No.  of  oar. 


Date Foreman. 


NOTB.— It  Is  the  duty  of  the  inspector  in  charge  of  yards  where  oil  tank 
cars  and  other  cars  containing  oil,  are  receiyed,  to  securely  attach  one  of 
these  cards  (printed  on  heavy  green  cardboard)  on  each  side  of  the  oar  on 
some  part  of  the  bide  sill,  or  other  conspicuous  place  where  it  can  be  easily 
seen,  so  that  it  may  serve  as  a  warning  to  trainmen  In  handling  the  car. 
Care  must  be  exercised  in  the  inspection  of  such  cars;  particularly  when 
found  to  be  in  a  leaky  condition.  In  the  latter  case  the  car  must  be  at  once 
reported  to  the  agent  in  charge  of  the  station,  so  that  he  may  take  such  ac- 
tion as  is  beat  in  disposing  of  the  load.  Care  must  also  be  exercised  in  the 
use  of  lights  about  these  cars.  Every  effort  to  faoUitate  the  movement  of 
such  cars  must  be  taken  on  the  part  of  the  car  department:  nor  must  It  lose 
time  In  reporting  the  condition  of  the  car  and  in  matting  needed  repiiirs  when 
possible.  If  unable  to  make  repairs  the  fact  should  be  reported  to  the  proper 
official,  that  advice  and  assistance  may  be  rendered. 
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HOME  ROUTE  CARD. 


e.9.F«B«. 


FROM 

■.  R. 

TO 

K.  K. 

VIA 

To  b«  shopped  for 

IhIUmI. 

Wluaovtrn  foniO  wr  U  uacafo  to  load— doo  to  ace  or < 
moat  be  edTiacd  at  onoa.  If  be  wlabae  It  aaat  boma,  ba  maat  fwalih  !•■ 
boaaa  route  earda  (priatad  on  beavy  while  oaxdboaid  and  dvly  fXtmi)  tf 
ibla  tona.  He  moat  aoie  tbaraott  tbadafaata of  tbe ear  aad  tbe fomeiv 
wblebUabooldberetaraedbome.  These  earda  aboald  be  attacked  to  Mife 
aldeof«habed7*f  theear.  Tbeoarda  are  printed  dike  on  both  thetriMa 
aad  are  wriMea  ap  with  ink  or  iadellbte  pcnctL 


aCFSBVlSlON  OF  CABS, 


250 


G.  D.  Porm  69. 


PENALTY  CARD. 


SPECIAL   HOME  ROUTE  CARD. 


Home  route  via 


At. 


To  avoid  PENALTY 


this  oar  moat  l»e  rlren  moyemenl  to  abore  junotloa  point  in  prefer- 
•Doe  over  eyerything  except  time  freight  and  live  etoek,  and  de- 
liver j  mnetbe  made  to  home  road  or  oonneotinc  line  on  or  befera 


(Printed  on  red  cardboard  Id  conipieuona  type.) 


.19. 


A  foreign  ear  may  be  used  by  a  oompany  under  the  per  diem  syetem  for 
the  affreed  number  of  days  for  the  minimum  oharge  (say  90o  per  day).  If  the 
oar  is  kept  by  the  company  more  than  the  stipulaied  number  of  days  a 
penalty  charge  per  day  (in  addition  to  the  per  diem  rate)  is  eharged  for 
every  day  that  the  car  is  thus  held.  A  penalty  notice  is  sent  by  the  oompany 
owning  the  car  to  the  oompany  on  whose  line  the  car  is  retained  (after  the 
oar  has  been  on  such  line  twenty  consecutive  days),  giving  the  date  when 
the  holding  company  will  be  penalised.  On  receipt  of  such  notioe  the  agent 
at  the  station  at  or  near  which  the  isar  is  located  Is  promptly  notified  in 
order  that  he  may  start  it  at  once  on  ita  way  home  after  attaehlag  the 
penalty  card  described  above. 


2(10  aOlENCE  OF  RAILWAT8, 

C.O.Faniib. 
REPORT  OF  INSPECTION  OF  CARS  AI?TER  AN  ACCI- 
DENT TO  EMPLOYES  OR  OTHERS. 

This  form  Is  used  to  report  the  details  of  accidents  when  persons  are 
killed  or  Injured  by.  or  around  cars.  It  is  designed  to  enlUhten  the  oflloers 
of  the  company  as  to  whettaf  r  the  accident  was  occasioned  by  defective  oon- 
dltion  of  the  equipment  or  otherwise.  (Carbons  may  be  usea  in  making  the 
copies. ) 

Where  inspected Date 19 

Initials,  numtiers  and  class  of  cars  inspected 


Nnmeof  perfton  injured  or  killed* 

Nature  of  accident    

Location  and  date  of  accident 

lRSTRncTiON9.— If  persons  are  injured  or  kill<'d  while  coupling  or  un- 
coupling? curs,  or  ia  any  other  way  when  tbe  accident  may  have  been  oauaeU 
by  defective  condition  of  the  equipment,  the  curs  must  be  immediately  ex- 
amined, to  aftcertain  their  condition.  Report  must  be  made  of  the  inspec- 
tion, giving  all  information  re'/arding  condition  of  the  cars  that  will  throw 
any  light  on  the  cause  of  and  responsibllltj  for  the  accident.  This  examina- 
tion should  be  made  by  the  inspector  or  car  foreman  (or  such  other  employe 
as  may  be  designated  by  the  proper  offiv-ial).  assisted  by  at  least  two  other 
employes  as  witnesses,  who  must  also  s  gn  the  report.  This  report  should 
be  made  in  triplicate,  immediately  after  examination  of  cars,  and  a  copy 
sent  by  first  mail  to  t>)e  general  claim  agent,  division  superintendent,  and 
superintendent  of  car  department,  respectively. 

OOUPLKR8. 

Kind  on  each  car? 

Height  from  top  of  rail  to  center  of  draft  line? 

In  what  condition? 

If  in  bad  order,  how  marked  and  where? 

Were  cars  equipped  with  castings  or  buffers  at  either  side  of  oouplen? 

Were  knuckles,  chains,  pins  and  clevis  in  good  order?  

BBAK  B8. 

Kind  on  each  car? 

In  what  condition? 

If  broken,  how  caused? 

LADDERS. 

On  sides  or  ends  of  cars? 

In  what  condition? 

GRAB  IRONS. 

T^ocation  on  cars? 

Height  from  floor  of  cars? 

In  what  condition? 

HmiNING  BOARDS. 

In  what  condition? 

MISCELLAM  BO  Ca. 

Were  there  any  platforms  on  cars? 

Were  cars  loaded  or  empty? 

What  repairs  have  been  made  to  cars  Fime  accident? 

Remarks  (give  her<'  any  lareneral  information  regarding  the  condition  of  the 
oars  not  included  in  the  above)  


Signature  of  person  making  inspection 

Occupation 

We.  the  undersigned,  were  present  and  helped  make  the  above  examina- 
tion and  hereby  certify  that  the  facts  as  stated  by 

in  above  report  are  true. 

Signature  of  witness 

Signature  of  witness 

•  Strike  out  "killed"  or  'Injured/*  as  the  case  may  be.  If  the  accident 
does  not  cover  both  classes. 
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«  O.D.r*ran. 

DISXBTBCTION  BLANK  FOR  MATEBUL  USED. 


DnTsiBDTioii  ov  MATmauii,  tor  tbe  noBtii  oi 

Ctiuv«>bls  to  "Stpafri  of  Fatt»»gtr  Can"  lu>  lUatUMe). 


Tbl*  lorm  ia  used  by  itorabeapera  mud  otlier  oOcUIh  and  eoiplorea  who 
lUTeobacxe  ormBUclBl  and  are  required  u>  make  return  tbereot  (or  pur- 
poaas  ol  aooountlDS  and  otherirlse.  A  aeparate  headlnR  ("Chargeable  ui"> 
UopeDad  irlthaaeh  acoouacon  wtaloh  material  bai  tieeri  expeaded  ao  tarai 


__j  and  the  original  aeol  to  beadquart«n. 

The  ■heel*  >re  ereletted  »  ai  to  enable  the  peraon  maMnf  the  ntnm  to 
eoUeel  them  tocethar  (In  due  order)  and  bind  them  In  book  form  before  tbej 
laare  hla  haada.  CoTera  (Hlmllarly  eyelelted)  lor  the  booka  tbua  tormedara 
(yrnlahed  with  (he  blaoka.  The  raoapltulatlou  of  the  accounla  ohar^ad  (M 
be  RlTeo  Id  tbe  baek  pan  of  the  book)  muat  be  alffned  by  the  atorekaeper  or 
«acUd  makliw  (be  retaro. 
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DIBTBIBDTIOH  or  LiABOR.  [OT  the  numth  ol  ,    , 

Cii»T(«kble  w  "Mtpatn  e/fnlgiu  Can"{io  lllttMraie). 


TUnHl  i.,„  „,„„  _»_, 

, J  la  required  t_ _, , 

■MMd  by  tbtt  T«gnlB(lMa  ot  tU  aerrloe.    Th«  bliuiki  ara  nrulshod  In  Ioom 

, , ,  --„ —ta  InordArio 

UTS  tba  Blerlskl  work  ai»t  would  MherwiM  tw  rcqolnd  In  makliit  ■  wrluaa 
eopi.  Tbe  ImprsssloD  la  TMalned  tor  looil  naa  and  Uw  orlclDal  a* at  M 
haadqnarier*.  Tb*  abMU  sr«  Afelettad  aoM  lo  «■»&■«  tbatiemiiimkliliic 
tbe  ratom  to  oolleot  ibem  tocetliar  (In  dus  order)  and  blM  tbem  la  booS 
fona  betore  Ibej  leav*  bla  handa.  Covers  (almlla^  eielanad)  for  tbe  booka 
tbua  lonned,  are  lumlahed  wltb  Ue  blaeks.  Tbe  reoanltnlaUon  of  tha 
aeeowita  abarcad  (to  ba  ciTeo  Id  tha  back  tiart  of  the  book)  maal  be  aifncd 
by  the  aoooantant  or  atorabaaper  TP»fc'"g  tbe  retura. 
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Explanatory  Note:  Tbis  volume  is  divided  into  two  books,  viz.: 
Book  I,  "The  Railway  Car,  Its  Constniction  and  Handling."  and  Book 
II,  "The  Car  Service  Department."    The  reader  will  note  that  followlns 

each  subject  is  the  Roman  numeral  I  or  II;  these  numerals  refer  to  th« 
book  in  this  volume  to  which  reference  is  3ade.    Thus: 

Al/  Brake— Box   Car -. I  ifio 

means  that  that  item  will  be  found  on  page  150  of  Book  I,  "The  Railway 
Car.   Its  Construction  and  Hand'ii^g."   of  this  volume,   and 

Auditor   of   Car   Accounts II  99 

means  that  the  latter  item  will  be  found  on  page  99  of  Book  II.  "The 
Car  Service  Department."  of  this  volume. 
Agent.  Car  Service— See  "Car  Service  Agent." 

Air  Brake  and  Air  Signal,  Questions  and  Answers  thereto  regard- 
ing the  use  of.    Special  for  *Bnginemen I  284 

Special   for  Inspectors   I  292 

Special  for  Engine   Repairmen    1  28S 

Special    for   Trainmen    I  289 

Train  Air  Signal.  Oeneral  Questions  and  Answers  thereto  re- 
garding the  use  of  the I  278 

Box    Car    I  150 

Hose.    Standard   M.   C.    B tUus.    I  207 

Ore    Car     I  177 

Parts  on  Cars.  Location  of  M.  C.  B lUus.    I  195 

Parts  on   Cars.   M.   C.   B.     Recommended  Practice   for  Loca- 
tion   of     Illus.    I  208 

Specifications   I  220 

Stock    Car    I  172 

^    Flat  Car  , I  168 

Gondola  Cur  t I  16I 

Freight  Cars.  SUndards  for  M.  C.   B Illus.    I  207 

Air  Pipe    on    Freight    Cars.    Standard    Location     of     Main.       M. 

C.  B Illus.    I  207 

Arch  Bars  and  Column  Bolt.    80.000  lbs.  Capacity  Cars Illus.    1  108 

Tie   Bars    I  107 

Auditor  of  car  accounts TT  99 

Forms  used   by II  117 

Axles   I  9} 

Cars— 40,000  lbs.   Capacity  or  less Illus,    T  99 

60.000  lbs.    Capacity    Jllus.    I  99 

60,000  lbs.    Capacity    Illus.    I  99 

80,000    to    100,000    lbs.    Capacity    Illus,    I  100 

100,000  to  120.000  lbs.   Capacity    Illus.    I  100 

Drop  Test  1  lOr 

Mr.  James  E.  Howard,  Engineer  of  Tests.  Watertown,  Arsenal. 

before  New  England  R.   R.  Club  on  material  for I  95 

Passenger  Cars  Illus.    I  100 

Specifications  for  Car '.    I  97 

For   iron    and    steel,    recommended    by   Master  Car   Build- 
ers'  Association    I  98 

For  Steel    I  102 

268 
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Axles.  Standard  gauge  for  locating  wheels  equidistant  from  cen- 
ter  of    lUus. 

M.    C.    B lilus. 

Steel   

Steel    IIlus. 

Bearings.    Body   Side— Box   Car 

Flat  Car  

I^carings,   Side — Gondola  Car 

Ore   Car    

Stock   Car 
Wedge  and   Lid,'  Standard.    M.'  C.  B . . . . . . . . .  .* . . . . . . . . . . . . . . . ///i«. 

Bench    Caps— Ore    Car 

Blacksmith  Shop  II    1 

Blanks.    See   ••Forms." 

See  list  following  this  Index. 

Body   Posts — Box   Car    

Bolster.    Betterdorf   I    Beam    Body .'/.'«?. 

Truck   illus. 

Blocks,    Body— Flat  Car 

Body    

And   filling   Blocks— Gondola  Car 

Construciion.     Standard  Steel   Coal  Car ///r?. 

Flat    Car    

Ore   Car   illus. 

Cast  Steel    'llus. 

Commonwealth    Body    llius. 

Separable    Body    .* Ulus. 

Details  of  Cast  Steel  Body.    Vanderbllt  Tank  Car 'llus. 

Passenger  Car   

Pressed  Steel  Body 'Hus. 

Simplex   Body  4 l^us. 

Truck   '//.?■ 

Spring  Plank  and  Truck  Transoms 

Williamson— Pries   Body    /'««■ 

Wrought    Iron    Plate '.'»?. 

Bolsters.  Body    Blocks— Stock   Car 

Box    Car    • 

Gondola   Car    

Stock    Car    

Commonwealth    Truck    /•'««. 

Bolts   and   Nut8— Box    Car ^ 

Flat    Car 

Gondola    Car    

Ore   Car    

Stock    Car    

Bolts,  King— Box   Car   

F'lat    Car    

Gondola   Car    

Ore  Car    

Stock    Car    

Box  Car    

80.000   lbs.   Capacity '-«•*• 

American,    beginning  of 

Details  of  Attachment  of   Draft  Gofir  Steel  P'ramed niin 

Details  of  the  Steel  Underframing  of ^//"»- 

General    Dimensions    

Part  Cross-Srrtion  and  Part  Knd  Fle>ntion '/'»'* 

Part  Side  Elevation  and  Part   I^onv'iUid  nal  Section  of />v 

Thirty-ton.     Steel   Tudorfianie    '^^"^      I    - 

Braces  

Box    Car    

Ore    Car    

Stock  Car    
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169 
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Brak*  BMm    I  21fi 

Different  kinds  of Illus,    I    217-220 

Iron,  Standards  for.    M.  C.  B Illus,    I  209 

Cylinder,  Clearing  and  Inspection  of  the I  27-i 

Foundation— Flat  Oar  I  156 

Gondola   Car    I  161 

Ore  Car I  177 

Stock   Car    I  171 

Head  and  Shoe,  Standard.    M.  C.  B IHus.    I  209 

Rigging— Foundation     Brake— Brake     Shoe— Brake     Beam— Air 

Brake  Hose— Testing  Apparatus— EfFect  of  Air  Brake  on  Cars    I  206 

Staff  and  Wheel I  57 

Shaft— Box   Car   I  150 

Flat   Car    I  155 

Gondola   Car   I  161 

Ore   Car I  177 

Step— Flat   Car    I  155 

Ladder   and    Running    Board,    Position    of Illus.    I  58 

Stock  Car   I  171 

Shoe,  Standard,  M.  C.   B Illus.    \  209 

Shoes,   use  of I  13 

Brakes.  Adjustment  of  I  277 

Braking  Power   I  278 

Buffer  Bars— Passenger    Cars    I  -lOfi 

Blocks   and    Deadwood T  204 

Box    Car    I  143 

Flat   Car    I  153 

Gondola  Car  I  158 

Ore  Car   I  174 

Stock    Car    I  164 

Passenger    Car    I  395 

Buffers,  Passenger  Car  1  402 

Cabinet   Shop    II    174.  178 

Capacity,   Freight  Car,   Increased  of I  10 

Car  Construction,   history   of I  1 

Kmpty— movement  of   II  18 

Foreign,    definition    of II  23 

Freight— the   most  profitable II  9 

Inspectors— Color    I  272 

Educational    I  272 

Examination    Questions    of I  272 

^  Field    of   vision I  271 

General    Instructions    I  276 

Hearing   I  271 

Making  up  trains  and  Tenting  Brakes I  276 

M.   C.   B.   Instructions  for I  276 

M.    C.    B.    rules    governing I  371 

Method   of   Testing I  271 

Requirements    of    I  271 

Their    Examinations— Inspecting    Air    Brakes— Examination 

Questions  and  Answers  on  Air  Brake I  270 

Carllnes   I  3G 

Box    Car    I  144 

rievoland   Pressed    Steel Hlvs.    I  260 

Stock  Car   I  165 

Car  Mileage    II  101 

Mileage,    effect    of II  20 

Oilers,    duties    of FT  172 

Service   11  67 

Agent    II    5.  99 

Duties    of    11  11 

Forms    used   by    II  23 

Power    of    II  17 


3M  iiriMix. 

Cftr  Serrice  AMoclatlons  n     If 

List  of  rorms  reiftting  to II     S 

Rules   governing    11     73 

Telegraphic  code    It     42 

Shops,   arrangement  of   11    1(9 

Smiths,    duties   of II    172 

Supervision,  its  scope   II     6S 

Transfer    tables    II    187 

Cars,  advertising  on   11     24 

And    men    II       i 

Care  and  maintenance  of II    l3o 

Classification   of II     6& 

Classes    of    I  VII 

Construction   of   II    166,    157 

Distributing    II    5,    15 

Duty  of  traffic  officials  In  regard  to II       S 

Effect  of  lack  of  system  io  handling II      7 

Empty— Effect  of    II    8.    11 

Foreign    II     14 

Foreign   accounting  for II     99 

Distribution   of    II     99 

Handling    II     99 

Rules    governing    11    23,    24 

Freight— list    of    II     68 

Supply  of  needed  by  railways II      5 

Joint  use  of  by  railroads  II     97 

Loading   II     67 

Lubrication    of    II    181 

Maintenance    of    II    166' 

Multiplication  of  classes  of— effect  of II      9 

Necessity  for  knowledge  of  location  of II     12 

Passenger— supply  of  needed  by  railroads IT      6 

Repairs   to    II    176,    177 

Rules  governing  Interchange  and  Joint  use  of II     23 

Special   use  of II     10 

Stenciling    II     24 

Supply  of  needed  by  railways II       6 

Their  place  in  railways II      3 

Unloading    ir     67 

Use   of   II       5 

Castings— Box  Car  I    150 

Drawbar  stop— Flat  Car I    135 

Gondola  Car   I    160 

Ore    Car    I    176 

Stock  Car   I    171 

Sample— Flat  Car    -  I    166 

Gondola    Car I    161 

Ore  Car    I    177 

Stock  Car  J   171 

Cattle  Bars— Stock  Car I    170 

Center  Sills  and  Draft  Timbers lUus.    T  419 

Channels,  Freight  Car  Truck,  Section  of lUus.    I    110-111 

Old   Style   lUus.    I    110 

Specifications  for  Steel  Car  Truck I    109 

Charges,  demurrage II     67 

Per  diem— rules   govemlng FI    107 

Storage    II     67 

Coal  Car,  Standard  Steel lUus.    I    244 

Coal,  loading  and  unloading II     74 

Code,  cnr  service  telegraphic II     42 

Coke,  loading  and  unloading II     74 

Commodity   statements    IT   64.   65 

CompetlUve  trtlgbt   II      6 
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Contour  Line,  Standard.    If.  C.  B lUm. 

Corner  Platee— Box  Car  

Plat  Car   

Gondola    Car    

Corner  Potts— Box  Car  

Coupler  and  Platform— Passenger  Car Illns. 

Aatomatic,  Jannej  type 

Staodard  Aatomatic— M.   C.  B Illus. 

Use   of   

Couplers,  automatic    

Different  kinds  of Illus.    I    181 

Drop  Test  Machine  for,  M.  C.  B Illus. 

Inspection  of   

M.  C.  B.,  Gauge  for  worn Illus. 

Twist  Gauge   for Illus. 

Method  for  measuring  axial  distortion  and  knuckle  closure  in 

test  No.  1-After  Test Illus 

Before   Test    Illus. 

>        Method    for  measuring  axial   distortion   and    knuckle   closure 

in   Test  No.   2— After  Test Illus. 

Before    Test    Illus. 

Ore  Car   

Physical   Tests    of 

Specifications  for  M.  C.  B.  Automatic 

Test  No.   1 

No.   2  

No.  S  

No.    4    

To  car.  Attaching  Automatic— M.  C.  B Illus. 

Cross  Center  Ties— Box  Csr  

Flat  Car   

Cross  Tie  Timbers— Gondola   Car 

Cross  Center  Ties— Ore  Car 

Stock    Car    

Cylinders  and  Triple  Valves,  cleaning  of 

Demurrage  I 

List  of  forms  relating  to I 

Rules    governing   I 

Door,  End   Tracks— Box   Car 

Stock    Car    

Fastenings— Box    Car    

Stock  Car  

Grain— Box    Car    

Posts— Box    Car    

Side    Tracks— Box   Car 

Stock  Car  

Stops^Box    Car    

Stock  Car  

Thresholds— Box   Car    

Stock    Car    

Doors.  Different  kinds  of Illus.    1 

Drop— Gondola  Car    

Bnd    

Box   Car    

Stock  Car  

Grain     

Ore  Car  

Side   

Box   Car    

Fastenings    

Gondola  Car  

Stock    Car    

Draft  Gear  and  couplers 


m 

149 
154 
161 
144 
40S 
12 
Ul 
8 
180 
186 
U6 
187 
196 
196 

189 
189 

190 
190 
176 
188 
186 
188 
189 
190 
191 
197 
143 
163 
158 
174 
166 
277 
67 
83 
72 
147 
168 
146 
169 
148 
144 
147 
169 
147 
169 
148 
169 
59-79 
169 
64 
147 
168 
67 
176 
69 
147 
163 
16C 
168 
179 
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Draft  Gear,   Farlow   ///«.    I 

Republic   Friction   ni%u,    I  3M 

Westinghouse   Friction    lUus.    I  197 

Rigging,   Miner  lUvs.  I  197 

Solid     lllus.    I  197 

Timbers    I  l^ 

Flat   Car   I  153 

Drawbar  and  Pocketa— Flat  Car I  154 

Gondola  Car   I  1€0 

Stock  Car  I  170 

Draw  Bar  and  Springs— Box  Car I  H? 

Attachments,    Butlsr    IHus.  I  Vi% 

Missouri    lUus.  I  1J»7 

Housings    I  196 

Draw   Gear— American   Continuous  Attachment  Applied   to — M.    C. 

B.    recommended    lllus.  I  199 

Equipment,   use  of  term    I  VIII 

Exterior,    Passenger    Car 1  'JSH 

Fascia  Boards — Box  Car 1  146 

Stock   Car    I  lb7 

Fining   Blocks— Flat  Car    1  103 

Flange  and   Wheel  Tread,   Master  Car  Builders'  Standard lUus.  1  i^i 

Or  Tire,    Worn    lllus.  I  333 

Worn,    Method  of  Gauging lllus.  I  2SS 

Flat  Car    I  152 

90,000   lbs.    Capacity lllus,  I  153 

Fifty-ton    Steel   Underframe I  237 

Fifty-ton    Steel     Underframe lllus.  1  238 

General    Dimensions    I  13i 

General    Instructions   I  157 

Vanderbilt  100.000   lbs.   Capacity   Steel.     Plan  and   Side    Eleva- 
tion     lllus.  I  236 

(Sectional     Views)     lllus.  I  235 

Vanderbilt    Steel    I  234 

Floor,  Passenger  Car   1  3S3 

Flooring— Box   Car    I  145 

Flat    Car    I  153 

Gondola  Car   I  15S 

M.   C.   B.   Standard lllus.  I  L'T 

Ore    Car    I  175 

Passenger  Car   I  381 

Stock    Car I  165 

Foreign  cars,    definition    of II  23 

Foreign  car,   deflultion   of  term II  106 

Foreign  cars,    rules    governing II    23,24 

F'oreman    cabinet    department II  1*<4 

Of  outside  cleaning  yard 11  185 

Of  passenger   repairing  or  carpenter  shop II  183 

Of  trai  k    and    platform    repa.r«< II  1^ 

Of    trimming    department ir  1S4 

Painter    II  184 

Tinner    II  184 

Upholsterer    II  184 

Foreman's   clerk,    duties   of II  173 

Forged   Iron— Flat  Car I  156 

^"orniH— See    list   following   this   Index. 

->orms,  importance    of    II  22 

List  of  car  service  agents' n  25 

I'sed    In    supervising    and    administering    the    demurrage    and 

storage   service,    list   of II  8S 

Foundation   Brake  I  150 

Foundry    II  174 

Frames,   Bracing  of   Side— Passenger  Car I  38$ 


INDEX.  269 

Kramins  t  29 

Illtts.    I  31 

And  faatenlxig  Bnd  Sills,   Method  of lllus.    I  18 

And  Side  Trussing— Passenger  Car I  387 

Box   Car    I  143 

End   Construction    illus.    I    32.    33 

Bnd— Passenger  Car  illus.    I  388 

Flat  Car   I  15l> 

Floor,  Passenger  Car llhts.    I  382 

Gondola  Car I  luS 

M.    C.    B lllus.     I  34 

Ore    Car    I  174 

Side— Passenger    Car    I  383 

lllus.    1  384 

Stock  Car   » I  164 

Freight  Car— Carpenters,   Duties  of II  172 

Development   of    V  1 

Foremen,    duties    of II  172 

Repairers,    duties    of II  172 

Repairers'  helpers,  duties  of II  172 

Standard    American    Box illus.    I  13 

Freight,  competitive   ir  6 

Delay   in   moving— effect   of II  7 

In  bond,   unloading    II  74 

Time— movement  of   II  21 

Friction    Gear,    Westlnghouse I  197 

Gang   foremen,   duties  of II  172 

Gauge.  Standard  Guard  Rail  and  Frog  Wing.    M.  C.  H lllus.    I  89 

Standard  Limit,    M.   C.   B lllus.    I  181 

Standard    reference,   for   mounting   and    Inspecting   wheels— M. 

C.    B lllus.    I  89 

Standard  Wheel  Check— M.  C.  B 'Uus.    I  89 

Standard  'Wheel   Defect— M.   C.   B lllus.    I  89 

Standard  Wheel  tread  and  flange  thickness,   for  new  Wheels. 

M.    C.    B Uus.    1  89 

General  Foreman,  duties  of II  171 

Inspector,   duties  of  II  171 

Girder.  Steel  W/i/w     I  416 

Girths   T  37 

Box  Car   I  US 

Stock    Car    1  167 

Gondola  Car   1  1^57 

80.000    lbs;    Capacity    ///««.    I  137 

General    Dimensions    I  138 

General    Instructions    I  162 

Steel    I  -"^9 

lllus.    r  239 

Grab  rrons    (End)    fHus.    I    54,55 

Drop    End    Gondolas lllus.    I  56 

Plat    Cars    '//«?.    1  56 

Fixed   End  Gondolas    '  Uus.    1  56 

Tank    Cars    ///"?•    I  56 

Grain  and  Coal  line— Box  Car 1  151 

Grain,   loading  and  unloading 11    7!.  7i 

Handhold?.     M.  C.  B.  Rules I  n 

Handy  men,  duties  of I'  1'; 

Hay   Box— Stock  Car '  ^'6 

Cover— Stock    Car    I  167 

Loading    and    unloading II  74 

Racks— Stock  Car  ; I  170 

HeaUng  of  Cars J  6 

Holidays,  ezemptiona  of  In  computing  tim^ }!  79 
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Hom«  car,  dtflnitlon  of  term XI  IM 

Definition    of   term 11  IM 

Junction,    definition    of   term II  lt6 

Roftd,  deflniUon  of II    S.  106 

Route,  definition  of  term II  iM 

Junction,   definition  of  term n  lOS 

Hopper  Car.    Thirty-ton.    Narrow   Gauge,    Steel I  247 

Tbirty-ton  steel ^ /««.    I  248 

Steel    Self-Clearing    I  241 

///„5     I  243 

Hoee.  Air  Brake   .v.... v.*. .*...'. .*.*.....'.'.** ." '..*".*.*.*'.".....!    I    as 

Buretlng   Test   I 

Friction    Test    I 

Stretching   Test    1 

Testing    Apparatus    I 

Brand.     M.  C.   B.   Standard Itlus.    I    221 

Hanging   up    # I    27S 

Testing  Apparatus   lllus,    I    224.    22S 

Inside   Lining— Passenger    Car I    392 

Inspector   at   terminal   stations II    1S3 

Responsibility    of    I    273 

Interchange   Inspectors,   duties  of II    171 

Of   cars,    rules    governing II      2S 

Interior—Baggage    Car I    394 

Iron,  Wrought  and  Steel— Gondola  Car I    182 

Wrought,   or  Soft  Steel— Box  Car I    150 

Stock    Car    ^ 1    172 

Janney    Platform lUus.    1    400.    401.    402 

And   coupler    I    299 

Joint  use  of  cars,   rules  governing II     23 

Journal  Bearing  and  Wedge  Gauges.     M.  C.  B lUus.    I    107 

Wedge  &  Lid.    M.  C.  B lUus.    I    107 

Box  and  Contained  Parts.     M.  C.  B Illtu.    I    107 

SUndsrd.     M.  C.  B lllus.    I    107 

M.    C.    B lUus.    I    107 

Standard.    M.  C.  B lllus.    I    107 

Boxes    I    106 

Knuckles,    Hlnson  Emergency lUus.    I    196 

Inspection   of   I   193 

Specifications   for   separate I    191 

Test   No.    1 I    193 

Test    No.    2 I    193 

Ladder  (End)  and  Grab  Iron lllus,    I    54.    6£ 

Box    Car    I    160 

M.    C.    B.    Rules I     S3 

Ore  Car   I    176 

Stock    Car    I    171 

Lading— See  Loading. 

Lighting  of  Cars I      7 

Lining    » I     88 

Lining— Box   Car   I    US 

List  of  freight  cars 11     S8 

Loading  and  Unloading  Cars I    SS6-319 

lllus.    I    336-379 

Fence   Posts    T   K4 

Girders   I    3S6 

Logs    I    a» 

Long  Lumber    I    337 

Piling   I    380 

Pipe  I    375 

Plates    I   35S 

Props    I    SGO 

R»iit I  m 


I 
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LoAdlnff   and   Unloadinff— Stone    I  379 

Structural    Material    1 I  3&S 

Tan    Bark     1  S62 

Telegraph  poles    I  860 

Ties   1  854 

Turntables    1  372 

Local   Inspectors   ir   185 

Duties   of II  171 

Lumber  Stake  Pocketa— Gondola  Car I  161 

Machine   Shop    II    174,  178 

Mall  cars   I  422 

Senrlce    Cars    I  6 

Marking  Fast  Freight  Line  Cars lUus.    1  209 

Master  Car  Builders'  Rules,  steps,  ladders  and  handholds I  53 

See  also  "Superintendent  of  Car  Depantment" II  171 

M.  C.  B.  Rules I    294-335 

Miller  Hook  and  Platform-^Passenger  Car I  394 

Platform  and   Hook Illus.    I    396.    397,  398 

Mortises   and    Tenons>-Box   Car I  151 

Flat  Car    I  156 

Gondola  Car  I  161 

Ore    Car    I  177 

Stock    Car    I  172 

Oilers  and   Inspectors,   duties  of II  173 

OH,  lubricating  II  181 

Ore    Car    1  173 

80.000   lbs.    Capacity Illus.    1  173 

General   Dimensions    l  174 

General  Instructions   I  178 

Outside    Covering— Passenger    Car I  391 

Paint,    best    I  424 

Character   of    I  428 

Four  qualities  of I  423 

Painting— Box  Cars   I  151 

Cars  I  423 

During  construction    I  426 

Exposed  metal  Parts  of  passenger  cars I  435 

Flat   Car    I  156 

Four  distinct  Parts  In  Painting  Exterior  of  Passenger  Car I  430 

Gondola   Car    I  162 

Lettering  and  Special  Marking I  425 

MeUlllc   Roofs    I  427 

Object  of  I  423 

Of  Interior  of  car I  434 

Of  Passenger  cars I  429 

Of  steel   cars I  429 

Of  steel,  M.  C.  B.  suggested  rules  in  regard  to I  428 

Ore  Car  I  177 

Roofs  of  passenger  cars I  434 

Steel   Cars   T  427 

Stock  Car  I  172 

Time  required  to  paint  exterior  of  a  car I  433 

Trucks  of  pasaanger  cars I  435 

Two  general  Methods  for  coach  painting I  431 

Wooden  Freight  ears I  424 

Parlor   Cars    I  5 

Paaaenger,  Buffet— Sleeping  and  observatjpn  Cars,  Diagram  show- 
ing the  Diffarant  Parte  of Illus.    I  381 

Passenger  Car  with  Steel   Uaderframea llius.    I  417 

Pattern  ahop   II  178 

Par    Dtem    ir  lOi.  102 

■ffad  of  II  10 

Wnim  iOT«nitiif  n  ip7 
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Piston   jack    /Uhs. 

Flaniug  mill   II    i 

Planks,    End— Gondola    Car 

Siue — Gondola   Car    

Plate  Girder,   Side  Sill   and   Channel,    iron   Posts tHus. 

Plates   

Corner— Stock    Car 

Passenger   Car    

Side   and   End— Stock    Car 

Platform  and  Coupler— Passenger  Car Ilus. 

find   Timbers— Passenger   Car 

Passenger  Cor   I    3iM,  40: 

Koof  and   Uoor  Post iHus. 

Posts   

Body   and   Ladder— Stock  Car 

Corner  and  Door— Passenger  Car 

Stock  Car   

Door— Stock   Car    

Ore  Car   

Private  car,  definition   of  term I 

Pullman    Sleepers    

Purllnes    

Box    Car    

Stock   Car    

Rail,   Side— Ore  Car 

Rate,    per    diem- rules    goyeming 1 

Per  ton  per  mile I 

Rates  for  special  services  between  railways 1 

Refrigerator   Cars    

Car  through  the  Ice  Box,  cross  section  of lUus. 

Repair    Parts    

Ridge    Pole    

Box   Car    

Stock  Car   

Rims,   Chipped,   Method  of  Gauging iUus. 

Rods.    Inverted    Truss— Flat   Car 

Plate  and  Sill- Box  Car 

Stock  Car    

Rail  and  Sill— Ore  Car 

Side  Piste  Tie— Box  Car 

Stock   Car   

Side   Tie— Ore   Car 

Tie  -Flat    Car    

Gondola    Car    

Truss  —Hox    Car    

Fia  t   Car    

Gondola  Car   

Ore  Car   

Stock  Car   

Roof.    Construction    of— Passenger    Car 

Double   Board    Ulus. 

Drake  and  Weirs'  Asphalt  Car Ulus. 

i:\celBlor    Car    Ulus. 

Hutchins'    Freight    Car Ulus. 

Improved    mside    Iron ///«?. 

Wlnslow    Car    ///«/. 

Murphy's   American    Galvanized   Iron    Car lllus. 

Single  Board  Covered  with  Tin lUus. 

Torsion   Proof   Car Ulus. 

Roofing    

Box    Car    

M.   C.   B,  Standard liius. 

Stoek  Car  


1» 
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Rules  governing  Interchange  and  joint  use  of  cars II  23 

M.    C.    H 1    291-335 

Running    Hoards    I  43 

Ho\   r:,r    I  146 

(Jro   Tar    I  175 

Slo.  k   Car    I  1G7 

Rust  as  the  Bete  noir  of  the  composite  Coal  Car I  sm) 

Scrap  yard   II  175 

Sheathing   I  37 

iJox    Car    I  145 

Stock  Car  -r I  166 

Shelled  and  Fiat  Spots,    Method  of  Gauging ll„s.    I  2»S 

Shoe.    Different    kinds    of I    210-215 

Iilfferent  kinds  of iHus.    I    210-215 

Shops,   car— arrangement  of II  169 

Location    of    II    155,156 

For  painting  and   repairing  passenger  ears fi  186 

Kepair    II  182 

System    of   work    in II  nn 

Side   iJoards— Ore  Car I  175 

Side   Plate  and   Corner   Post illus.    I  420 

Side    Plates     Box    Car I  lU 

Siding— M.   C.    U.    Standard nius.    1  27 

Sills   I  r, 

Sills.     Draft— Box    Car 1  149 

Slock  Car    I  164 

Longitudinal— Passenger    Car    I  381 

Splicing   nius.     1  804 

Sill    Steps— Box    Car I  149 

Ore   Car    I  176 

Stock   Car    I  171 

Slats— Stock    Car    1  168 

Sleeping  accommodations,   efforts  made  to  furnish I  4 

Cars I  4 

Car,  Section  of ...///tw'.    I  416 

Specifications  for   Box   Car  80,000  lbs.   Capacity I  ]12 

Flat   Car.    80.000   lbs.    Capacity 1  152 

Low  drop  bottom  Gondola  Car,  isO.OOO  lbs.   capacity I  157 

Ore  Car,   80,000  lbs.   capacity I  173 

Typical  Freight  Car  Bodies— Box,  Flat,  Gondola,  Stock,  Ore..  .     I  142 

36-fQOt  Special   Stock  Car,   60.«Kj0   lbs.    Capacity I  163 

Springs    I  112 

And   Draw  Bars— Box  Car 1  149 

Draw    Bar— Box    Car I  149 

Flat   Car    I  155 

Gondola  Car   1  160 

Ore   Car    I  176 

Stock   Car    I  171 

Graduating   I  277 

Helical     Illus.     I    119.120.121.122.123.124 

Detail    Specifications    I    113.116.117,118 

Specifications  for   I  112 

Stake   Pockets— Flat   Car I  154 

Stakes.    Side— Gondola   Car r  159 

Statistics,    freight  train    II  60 

Steel,  Adaptation  of  in  the  Construction  of  Box  Cars I  251 

Adoption  of  in  the  Construction  of  Refrigerator  Cars — Part  Bide 
Elevation  and  Part  Longitudinal  Section  and  Plan,  of  Refrig- 
erator Car   IHms.    I  254 

And   Wrought  Iron— Gondola   Car 1  162 

Car  fllus.    I  241 

Center   Sill,    End   Sill.    Bolster   and    Draft  Gear   Construc- 
tion  lUus.    I  242 
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Steel^IntroductloD  in  the  maBUfacture  of  Can I  11 

Passenger  Car,  Diagram  of  Proposed  Section  for lUms.    I  4U 

Soft,  or  Wrought  Iron— Box  Car I  ISO 

Substitution  of  for  wood  in  Car  Construction I  421 

Underframing.  Box  or  Stock  Cars  with illus.    I  231 

On  Box  Cars  found  satisfactory I  2J2 

Use  of  in  cars— Paper  by  C.  A.  Seley I  227 

In   the  construction   of  Passenger  Cars I  411 

In  the  construction  of  Passenger  Cars— William  Forsyth..    I  415 

In  the  framing  of  cars n I  227 

Stenciling  cars    I  262 

M.  C.  B.  rules  in   regard  to.... 1  263 

Fast    Freight   line  cars— Recommended  practice  for I  268 

Freight  Car    JUus.    I  264 

Box    Car    Illus.    I  367 

Flat   Car    Illus.    I  267 

,  Gondola  Car   Illus.    I  267 

Location  of  Kaering  for  Box,  Stock  and  other  cars  having 

fixed    ends    Illus.    I  364 

Location  of  lettering  for  Flat  and  other  Cars  not  having 

fixed  ends  Illus.    I  2S& 

Ore  Car   Ilhu.    I  268 

Stock  Car   Illus.    1  267 

Weights  on  freight  cars.  Association  of  American  Railway  Ac- 
counting Ofilcers  in  regard  to I  265 

Steps    and    Handholds— Flat    Car I  155 

Gondola  Car    I  161 

M.  C.  B.   Rules I  53 

Stock    Car    1  16i 

60,000    lbs.    Capacity lUus.    I  163 

General    Dimensions    I  163 

General   Instructions    I  173 

Storage,  list  of  forms  relating  to  II  83 

Rules   governing    II  72 

Service   II  67 

Straw,    loading   and    unloading II  74 

Superintendent    of    car    department II  156 

Switching  service,   definition   of  term II  107 

Tank  Car,  Cross-section  and  Knd  Elevation  of— Vanderbllt..///iu.    I  249 
Plan  and  Side  Elevation  of  Vanderbllt  Steel  Uilderframe,  10,000 

gal Illus.    I  249 

Vanderbllt   Steel    Frame I  HI 

Tie  Bars  and  Arch  Bars 1  107 

Timbers,  Cross  Frame I  24 

Time,    computing    II  73 

Tons  carried   one   mile II  64 

.Tracks  for  car  shops II    179,  186 

For  Storage  of  wheels II  ITS 

Track,  Standard  Terms  and  Gauging  Pointa  for—M.  C.  B.... Illus.    I  89 

TraAc  officials,  duties  of  in  regard  to  cars ir  3 

Trainmen,  Attachments  for  use  of I  51 

Train,   passenger,  with  steam  engine,  first  use  of I  2 

Trains,    classification    of H  65 

Freight- Particulars    of    II  59 

Statistical  information  in  regard  to II    60,61 

Triples.   Testing    1  275 

Triple  Valve,  Diagram  of  Testing  Apparatus Illus,    I  276 

Valves  and  Cylinders,  cleaning  of I  277 

Inspection  and  Cleaning  of I  273 

Truck.   American   Steel lUus,    I  134 

30-ton  Swing   Motion /Him.    I  135 

Commonwealth   Ilku.    I  127 

FQur  Wheeled,  Perspective  View  of t Ilh*-    I  409 


Truck,    Fox    Solid  Prataod  StMl   I  l» 

Frame,  Schoen  PrMied  St«el tllus.    I    m.  183 

Freight  Cai^-Clauificatlon  of I  126 

The  Details,  Wheels,  Axles.  Journal  Boxes,  Arch  Bars,  Tie 

Bars,   Bolster,   Spring  Planks,    Springs I  80 

The    Different   Types    I  125 

Fox  Patent  Pressed  Steel lUus.  I  180 

High  Freight— 60,000  lbs.  capacity lUus.  I  127 

Arch  Bars   I  187 

Arch    Bar    BolU I  137 

Axles  I  186 

Bolster   I  137 

BolsUr  Springs   I  137 

Bolts    and    Nuts I  137 

Brake  Heads  and  Shoes I  137 

Castings    1  187 

Dust    Guards    I  136 

General  Instruction   I    136,138 

Journal  Bearings    I  136 

Journal   Boxes I  136 

Journal  Box  Wedges I  136 

Lettering  ^ I  137 

Malleable  Castings    I  137 

Painting    .*  I  137 

Specifications  for  cars  of  60,000  lbs.  capacity I  135 

Wheels  I  136 

Low,  Freight— 80,000  lbs.  Capacity lUus.  I  139 

Arch   Bar  Bolts I  139 

Arch    Bars     I  139 

Axles   I  139 

Bolsters  v I  140 

Bolster  Springs  I  140 

BolU  and   Nuts I  HO 

Brake  Heads  and  Shoes I  1^0 

Castings   I  1*0 

Dust  Guards    I  18» 

General    Instructions    I    188, 140 

Journal   Bearings    J  189 

Journal    Boxes    1  1^ 

Journal   Box  Wedges I  189 

Lettering    I  J^J 

Malleable  Castings  I  140 

Painting    J  1J2 

Specifications  for  cars  of  80.000  lbs.  capacity I  188 

Wheels   I  133' 

Mlddletown  Car  Works IHus.  I  128 

"Rigid"    Diamond    J  12J 

Schoen   ^  12* 

Schoen  Pressed  Steel  Diamond /{/«.  I  IM 

Six  Wheeled.   PerspectlTe  View  of ///•".  I  410 

SUndard  American  Freight  Car /"•«.  }  W 

Swing  MoUon  I  1» 

Truclis— Box  Car  ]  ]ll 

Flat  Car • • •  *  l^ 

Four  Wheeled  Passenger  Car /W«w.  I  408 

Gondola  Car    J  IJJ 

ImproTsments    In    J  J,l 

Ore  Car   *  1"3 

Parts   of— Passenger   Car J  J}} 

Passenger  Car  l  ^H 

Springs  aad  spring  caps  for  Freight  Car— M.  C.  B Itlus.  I  127 

Stock  Car  \  ^JJ 

TniH  Rods  I  " 
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Uucoupliug    arrangements    I 

Allaehments— M.    C.    B lUus.    1  1S7 

Valves,  High  Speed  Uedueing  on  Locomotives  and  tenders I  277 

Vestibule     Ceiling— Passenger     Car I  407 

Narrow— Passenger  Car   llliu.    t   404,405 

Plate— Passenger  Car    1  406 

Wide    iUiu.    1  407 

Wide,    Passenger   Car I  407 

Vestibules  for  trains I  7 

Passenger  Car   I  403 

Warehousing,    rules  governing : 11  72 

Waste,  care   and   use  of n  181 

Water    Strips— Box    Cars I  14S 

Troughs— Sto»-k  Car   I  1«7 

Weighing    absociatious    II  13 

Weight,     freight— computing    II    76,    77 

Wheel   Circumference  Measure,    Standard — M.   C.   B filtis.    I  V*7 

Defect  Gauge— M.    C.  B Illus.    I  297 

Wheels   I  *0 

Cast    iron    Illus.    I  M 

Cast    Record    Brand Ilius.    I  87 

First   conception    of I  125 

Gauge  of   Ilius.     1  299 

Mounted— loading   and   unloading II  179 

Mounting    1  «S 

Specifications   for  33-inch    cast-Iron   car,   recommended   by  the 

Master  Car    Builders'   Association I  90 

Specifications  for  cast  iron I  SI 

Specifications  for  cast  iron  Chilled I  209 

Specifications    for   steel-tired I  209 

Standard  33-in Illus.    1  86 

Standard    36-in Illus.    I  86 

Standard  Gauge  for  Flange  of  cast  Iron Illus.    I  8S 

SUndard  Terms  and  Gauging  Points  for— M.  C.  B Illus.    1  & 

Storing   II  178 

Tread  and  Flange— Master  Car  Builders'  Standard Illus,    I  85 

Wheel  Tread  and  Flange— Standard  M.  C.  B Illus.    I    107.  297 

Window    Posts,    Passenger   Car I  885 

Wrecking   derrick    II  175 

Yoke,    Standard— M.    C.    B Illus.    I  181 

LIST  OF  BLANKS. 

Local    Freight    Car    Record 11    28.  29 

Foreign    Freight    Car    Record II    3ft.  31 

Conductor's    Report  of  Freight   Train II    32,  33 

Report  of  Interchange  of  Freight  Cars  with  Other  Lines II    34,  35 

Notice  to  owner  of  car  of  its  Cars  Delivered  by  a  Foreign  Line 

to  Another  Foreign  Company II  3€ 

Tracer  for   Delayed    Freight   Cars II  37 

Daily   Report  of  Freight  Cars  on   Hand II    38.  39 

Agent's  order   for  freight  cars II  40 

Foreign    Car    Order n  41 

Telegraph  Notice  to  Agents  of  Freight  Cars  Billed  to  Them 11  43 

Order  Directing  Movement  of  Freight   Cars II  44 

Notice  of  Errors   and   Omissions II  45 

Telegraph    Empty   Car   Report II    46,  47 

Superintendent's   Telegraph    Report   of    Foreign    Freight   Cars   on 

hand  for  which  there  is  no  use II    48,  49 

Superintendent's  Dally  Telegraph  Report  of  Freight  Cars  Wanted 

and    Available    11    50.  51 

Record    of    Orders    Received    by    Car    Service    Agent    for    Freight 

Cars    II    52.  M 

Agents'  Telegraph  Report  of  Time  Freight  Forwarded II  57 

Agents'  Telegraph  Report  of  Time  Freight  Ba  Routa II  55 
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Conductor's    Telegraph    Report   of   Time    Freight   Left   (Delayed) 

Eu    route    11      56 

Agents'  Telegraph  Report  of  Delayed  Time  Freight  Forwarded II     57 

Station  Record  of  Cars  Subject  to  Car  Service II      84 

Agent's  Daily  Report  of  Cars  Received,  Ordered,  Placed  and  Re- 
leased  ; II      85 

Notice  to  Agent  of  Errors  and  Omissions  In  His  Daily  Car  Serv- 
ice  Report    II      86 

Headquarters   Record  of  Car   Service   for  Station   Named II      87 

Agent's    Weekly    Statement   of   Car   Service  Charges   Collected 11      88 

Agent's  Monthly  Statement  of  Uncollected  Car  Service  Charges...  II      89 
Monthly    Statement    to    the    Railroad    Company    of    Car    Service 

Charges   Chargeable   Against   Its   Agent If     90 

Authority  (In  Duplicate)  for  Agent  to  Refund  Car  Service  Charges.  11     91 

Authority  To   Cancel  Car  Service  Charges II      92 

Agents  Daily  Report  of  Charges  Assessed  for  Storage  of  Freight.  II      93 

Agents  Weekly   Statement  of   Storage  Charges  Collected II      94 

Agent's  Monthly  Statement  of  Uncollected  Storage  Charges II      95 

Monthly  Statement  to  the  Railroad  Company  of  Storage  Charges 

Chargeable    to   its   Agent. II      96 

Historical  Record  of  Cars H    104 

Interchange  Slip  (Record)  of  Curs  Delivered '.  II    120,    121 

Report  of  Interchange  of  Freight  Cars  Delivered  to  other  lines  II    122,    123 
Report    of   Interchange   of   Freight   Cars   Received    front  other 

lines  II    122,    123 

Junction  Report  of  Cars  Delivered  to  Couuecting  Road II    124,    12:") 

Report  to  Owners  of  Delivery  of  Their  Cars  to  Other  Roads..  II    124>    125 
Correction    Report— Notice    of    Errors    in    Report    of    Delivery    of 

Foreign   Cars    II    126,    127 

Missing  Record  Report— Owner's  Request  Upon   Other  Companies 

for  Missing  Record  of  its  Cars 11    128 

Per   Diem   Report,   Monthly   Report   (To  Owners  of  Cars)    of  Per 

Diem  and  Penalty  Credits  Accruing  Account  of  such  Cars...  II    129 
Monthly    Summary    of   Per   Diem   and    Other   Credits   for   use   of 

Freight  and   other  cars II    130 

Monthly    statement    of    Corrections    and    Omissions    in    Account 

Rendered   of   Per   Diem   and   Other  Credits II    131 

Per   Diem  Reclaim   Statement II    132,    133 

Letter  of  Advice  Accompanying  Reclaim   Statement II    134 

Penalty    Notice— Owner's   Notice    to    Connecting   Road   of   Penalty 

to  be  Charged  for  Failure  to   Return   Its  Cars II    135 

Statement  Showing  the  Total  Tonnage  Capacity  of  Freight  Cars 
In  the  Service  on  the  last  Day  of  the  Month  as  Compared 
with  the  Previous  Month— The  number  of  Cars  and  the 
Tonnage  Capacity  Thereof  Retired  and  Replaced  During  the 
Month  and  the  Number  of  Cars  Destroyed  to  be  Rebuilt. .  II  136,  137 
Comparative  Statement  of  Passenger  and   Freight  Train  and  Car 

Movement     IT    138 

Mileage   of    Loaded    Freight    Cars II    139 

Statement   to    Owner   of   the   Number   of   Miles    Run   by    Its   Pas- 
senger Equipment  on  the  Line  of  a  Foreign  Road II    HO 

Division    Superintendent's   Advice    of   Trains   Moved II    141 

Conductor's    Report   of    Freight   Train II    142.    14:1 

Local  Freight  Car  Record II    144,    145 

Foreign   Freight  Car  Record II    140,    147 

Record    of   Switching   Reclaims II    148 

Notice  to  Paying  Officer  of  Amount  of  Per  Diem  and  Car  Mileage 

Charges    Due    Other    Roads II    149 

Monthly    Statement    of    Freight    Train    Service    and    Mileage    of 

Freight    Cars    II    150,151 

Monthly    Statement   of  Passenger   Train   Service  and   Mileage   of 

Passenger  Train   Cars 11    152,    153 

Requisition  for  and  Invoice  of  Material : II    190 
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Notice  of  Material  Ordered II 

Record  of  Material  Ordered II 

Foreman's  Order  for  Material  Required  for  Immediate  Uw IT   Ut 

Foreman's    Monthly    Report    to    Superintendent    of   Gar   D^Mirt- 

ment  of  oil   and  waste  used  in  Car  Department II    IN 

Monthly    Statement    of   ComparaUTe   Quantity   and   Cost   of   Oil, 

Waste  and  Tallow   Used  on  Cars II    its 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Department 
of  Particulars  of  Steel  Tired  Wheels  Applied  to  or  RemoTed 
from  oars  II    IM 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Depart- 
ment of  Particulars  of  Cast  Iron  Wheels  Removed  from 
Passenger  Cars  II   197 

Monthly  Report  of  Superintendent  of  Car  Department  of  the 
Gross  Number  of  Defective  Cast  Iron  Passenger  Wheels  Re- 
moved  and  the   Names  of  the   Manufacturers II    19S 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Department 

of  Particulars  of  Wheels   Removed  From   Freight  Cars II    199 

Monthly  Report  of  Superintendent  of  Car  Department  of  the 
Gross  Number  of  Defective  Freight  Wheels  Removed,  and 
the  Names  of  the  Manufkcturers II    M 

Monthly  Report  of  Superintendent  of  Car  Department  of  Wheels 

that  have  FaUed  to  meet  the  Guarantees  of  Manufacturers II   ai 
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Kirkman^s  Complete  Works 
KIRKMAN'S  **  SCIENCE  OF  RAILWAYS'* 

This  great  work  is  of  inestimable  value  to  those  who  look  for  al 
vancement  in  railway  service;  also  to  those  who  by  greater  knowledg 
of  railway  affairs  seek  to  become  more  useful  to  their  employers.  It  is 
library  of  Reference  and  Instruction;  a  recognized  standard  work  a 
railways,  at  once  concise,  clear  and  comprehensive.  It  represents  fort] 
five  years  of  continuous  effort  on  the  ^art  of  the  author,  who  has  ha 
fifty  years  of  practical  experience  as  a  railway  officer  and  employee.  Thi 
through  his  thorough  acquaintance  with  the  business,  coupled  with  yea! 
of  study,  aided  by  the  advice  and  co-operation  of  railw^ay  men  of  genii 
and  vast  experience  in  different  departments  of  the  service',  he  has  ba 
able  to  complete  this  great  and  lasting  exposition  of  railway  affairs. 
The  volumes  and  portfolios  constituting  the  series  are  sold  only  in  set 
They  are  as  follows: 
The  Locomotive  and  Motive  Power   De-      Passenger  Traffic  and  Accounts 

partment  Frei^t  Traffic  and  Accounts 

Engineers'  and  Firemen's  Handboolc  Building  and  Repairing  Rpilwayi 

.Air  Brake — Construction  and  Working  Operating  Trains 

Cars— Construction,   Handling  and  duper-      Electricity  Applied  to  Railwayi . 

vision  Locomotive  Appliances 

Shops  and  Shop  Practice  (2  Vols.)  Collection  of  Ktvenue 

Organitatton  of  Railways— Financing  General  Accounts  and  Cash 

Portfolki  of  Locomotives — Portfolio  of  Cars      Safeguarding  Railway  Expenditures^ 
—-Portfolio  of  Air  Brake  R^lway  Rates  and  Government  Ownersli 

THE  ROMANCE  OF  GILBERT  HOLMES 

A  romance   of  the   Mississippi  Valley  in  the  early  days,  told  w 
captivating  power.     Strong   in   plot,   the   most   stirring   adventures   ; 

interwoven  with  a  love  story  which  is  idyllic  and  full  of  charm. 

"Of  the  beauty  and  delicacy  of  the  author's  touch  there  can  be 
question." — Chlcagro   Tribune. 

"Each  chapter  contains  something  of  Interest.  The  love  story  gren 
and  gracefully  pervades  the  whole  book." — ^Vanity  Fair,  England. 

PRIMITIVE  CARRIERS 

In   portfolio  form,   embracing   fifteen  hundred  beautiful   engravir 

portraying   the   primitive   peoples   of   the   world  and   their   methods 

carriage  in  every  age  and  quarter  of  the  globe. 

"A  more  interesting  series  of  illustrations  it  would  be  difficult   to . 
a§:ine,  or  one  that  could   give  more  clear  and  positive  Instruction   in 
history   of  humanity." — New  York   Sun. 

THE   ALEXANDRIAN  NOVELS 

ALEXANDER  THE  PRINCE 
ALEXANDER  THE  K^G 

AND 

ALEXANDER  AND         vANA 

These  stories  of  love  and  adventure  .  »w  the  career  of  Alexan 
the  Great,  but  each  lies  apart,  and  such  i*  rest  as  attaches  to  one  v 
no  way  dependent  upon  the  others.  Each  novel  is  followed  by  a  chaj 
giving  an  historical  account  of  the  life  and  deeds  of  the  heroic  pri 
during  the  period  covered  by  the  love  story.  These  chapters  cover 
whole  career  of  the  Great  King,  a  career  that  has  hitherto  been  li 
more  than  a  myth  to  the  majority  of  mankind,  no  great  charactei 
history   indeed    being   so   altogether   vague,   illusive    and    indetermin 
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